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EXECUTIVE SUMMARY 
A.1 Introduction 


The MTA and NYCT retained the STV Team to perform a line capacity simulation and 
improvement study for the @@ © O O @ and © Lines. This work supports NYCT's evaluation 
of capacity constraints and improvements on these A-Division lines in both the near-term and 
long-term, under both current and future operating conditions. It also supports the ongoing Utica 
Avenue Corridor Study. 


The project delivers a detailed rail simulation model of these lines, a tool that aided in the analysis 
of bottlenecks, including but not limited to, track, signal interlocking, and station constraints. The 
study has identified potential improvements and provided recommendations for capital 
improvements developed at a conceptual level and/or operating strategies to alleviate these 
constraints. Order-of-magnitude cost estimates are included in Part H of this report. 


Prior to the COVID-19 pandemic, NYCT faced large increases in ridership in recent years as the 
economy of New York City and the metropolitan region expanded. Several A-Division lines were 
already stressed serving ridership demand, with riders experiencing overcrowded conditions and 
the network struggling with reliability as a result. As of the date of this report it is impossible to 
predict future ridership, but the subway system clearly will remain challenged to deliver quality 
service to current and future riders. These challenges may be exacerbated if long-term COVID- 
19-impacts include an increase in minimum space per passenger in future NYCT service 
standards. 


The ability to add service to meet growing demand over the 30-year planning horizon of the project 
is constrained by multiple factors that have not previously been fully quantified. Addressing these 
constraints requires corridor-specific plans that consider multiple limitations related to fleet, 
station, interlocking, track, and terminal capacity, among others. Although some potential 
capacity improvements have been identified previously, this study is the first comprehensive 
analysis of A-Division network capacity, including existing constraints and the travel time, capacity 
and reliability benefits of a broad range of capital improvements. 


NYCT has chosen the A-Division @ © 0 O O O and © Lines as the initial study area. Based 
on the current service design, the @ @ @ and © Lines are operating at maximum capacity, with 
riders experiencing overcrowded conditions prior to the COVID-19 pandemic. Strong population 
growth in the Bronx and Upper Manhattan, as well as the opening of the MTA LIRR East Side 
Access Project, likely will necessitate significantly more service on the Manhattan trunk lines 
along Lexington Avenue (O © O Lines) and 7^ Avenue/Broadway (O O © Lines). In order to 
accommodate more riders on these lines, track, signal, interlocking, terminal, and station 
constraints throughout the A-Division must be addressed. 


A.1.1 Study Area and Phases 


The original intention for this study was to advance in the following four sequential phases, as 
shown in Figure A.1-1: 


e Phasel: ӨӨӨ and © Lines between Nevins Street (all four tracks) and the terminals 
at Crown Heights-Utica Avenue Ө, New Lots Avenue Ө, and Flatbush Avenue-Brooklyn 


College O Ө. 


e Phase Il: ФОО Lines between Nevins Street (express tracks 2 and 3 only) and 149 
Street-Grand Concourse @ / 3 Avenue-149 Street @ / 3 Avenue-138 Street @. 
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Figure A.1-1. Study Area and Phases 


Phase IV 


(Between 145 St/149 St-Grand 
Concourse/3 Av-149 St/3 Av- 
138 St and Bronx terminals) 


x 


Phase Il 
(Between Nevins St and 149 

St-Grand Concourse/3 Av-149 
St/3 Av-138 St) 


Phasel 

(Between New Lots 
Av/Flatbush-Brooklyn College 
and Nevins St) 


Phase Ш 


(Between Nevins St/South 
Ferry and 145 St/3 Av-149 
St/Harlem-148 St, and Ө) 


e Phase Ш: 6) Line between South Ferry and 145 Street, the Ө Line between Nevins 
Street (local tracks 1 and 4) and 3 Avenue-149 Street, the €) Line between Nevins Street 
(local tracks 1 and 4) and the Harlem-148 Street terminal, and the © Line between Grand 
Central-42 Street and Times Square-42 Street based on the planned two-track alignment. 
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Phase IV: @ Line between 145 Street and the Van Cortlandt Park-242 Street terminal, 
the € апа Ө Lines between 3 Avenue-149 Street and the terminals at Nereid Avenue 6), 
Wakefield-241 Street €), and Eastchester-Dyre Avenue ©, the @ Line between 149 
Street-Grand Concourse and the terminal at Woodlawn, and the (9 Line between 3 
Avenue-138 Street and the terminals at Parkchester and Pelham Bay Park. 


To save time, the study was performed in just two sections. Phases | and | were first completed 
together before being incorporated into the full network (Phases ! through IV) analysis. The 
results of Phase | helped inform the priority Brooklyn A-Division capital improvements being 
investigated by the Utica Av Corridor Study. Phase IV includes the simulation of specific 
shortlisted concept designs in Brooklyn developed by the Utica Avenue Corridor Study Team in 
response to the Phase | input. 


The scope of the task included proposing and developing a rail network operations simulation 
software database, as follows: 


1. 


Routes modeled include the entirety of the ФОО GG and © Lines in four sequential 
phases, as described in Figure A.1-1. Some of these routes might not correspond to 
current service plans. NYCT provided precise routings to the consultant prior to the 
commencement of Phase l. 


Incorporate the base, existing service plans on these lines with additional train frequencies 
added through existing infrastructure to determine capacity of each line. 


Incorporate dwell times in the simulations, as provided by NYCT Operations Planning. 
The dwell times vary by station, operating period, service, and direction of travel. 


Incorporate into the simulation common operating rules and practices that are not 
necessarily enforced by the signal system, including: 


a. Berthing at Platforms — Under wayside signaling, no train will be permitted to enter 
a station unless it can berth fully in the proper location along the platform for the 
train's length. This is to prevent any train from stopping part way into a station and 
to prevent passengers from attempting to board or disembark from a partially 
berthed train. 


b. Departing Platforms — No train will be permitted to depart a station platform unless 
it can pull all the way out. This is to prevent any trains from stopping part way out 
of a station and to prevent passengers from attempting to board or disembark from 
a partially berthed train. 


c. Door Operations at Stations — If the leaving signal at a station platform is red, a 
train's doors shall remain open until the signal clears, even if that is longer than 
the specified dwell time in the model. Once the signal clears, it is assumed that it 
takes approximately 20 seconds for the train to start moving, because of Train 
Operator reaction time, communication time between the Train Operator and 
Conductor, and the time it takes the Conductor to close the doors. 


d. Operation through Interlockings — No train will be permitted to enter an interlocking 
that is not fleeted unless the train can clear the entire interlocking. 
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e. Operating plans. Perform simulations under current operating plans and proposed 
service plan scenarios. For future scenarios some working route designations 
change and new routes are added. Simulations will be appropriately randomized 
in consultation with NYCT Operations Planning. 


5. Bottlenecks and recommendations. For Phase |, identify bottlenecks after running 
increased base service, including, but not limited to potential track, signal, and interlocking 
improvements that can alleviate these bottlenecks. Major capital investments within the 
Phase I study area will developed as part of a separate study of a potential Utica Avenue 
Line and not part of this study. For Phases II - IV, identify bottlenecks (including but not 
limited to, track, signal, and interlocking), potential signal or other conceptual capital 
improvements and/or operating strategies to alleviate these bottlenecks. 


6. Where appropriate, prepare conceptual engineering drawings of proposed modifications. 
7. Develop order-of-magnitude cost estimates. 


8. Identify the type and magnitude of any temporary subway service impact needed to install 
proposed modifications. 


9. Signals. Incorporate the following into the database: 


a. The existing wayside fixed-block signal system on the Lexington Avenue Line 
(between 149 Street-Grand Concourse / Jackson Avenue / 3 Avenue-138 Street 
and Nevins Street; 


b. As part of Phase Il, incorporate a conceptual CBTC system for the O, O, and O 
Lines between 149 Street-Grand Concourse / Jackson Avenue / 3 Avenue-138 
Street and Nevins Street, based on the current NYCT CBTC design standards 
established for the Queens Boulevard Line or as directed by NYCT; 


c. The layouts under contract along the Dyre Avenue Line (between East 180 Street 
and Eastchester-Dyre Avenue) for conventional wayside fixed-block signals 
(currently under signal system modernization) and for the 42 Street Shuttle 
between Grand Central and Times Square (planned to be converted to a two-track 
line accommodating six-car trains); and 


d. The existing wayside fixed-block signal system at all other locations. 
10. Interlockings. Incorporate the following interlockings, which will be used in the scenarios 
to be simulated, into the database. Assume all interlockings operate on a "first come, first 


served" basis: 


Table А.1-1- A-Division Interlockings 


Line Designation 

Line Interlocking and Chain 
Broadway 72 Street B-272 
96 Street B-343 
103 Street BB-13 
137 Street BB-110 
168 Street BB-191 
Dyckman Street BB-274 
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Table А.1-1- A-Division Interlockings 


Line Designation 


Line Interlocking and Chain 
Broadway 211 Street BB-306 
215 Street BB-318 
240 Street BB-395 
7 Avenue Times Square V-12 
14 Street V-79 
Chambers Street V-165 
South Ferry VA-219 
Lenox Avenue 110 Street F-65 
142 Street F-147 
Lenox Avenue Yard F-169 
149 Street F-180 
Jackson Avenue F-238 
Jerome Avenue 138 Street J-272 
149 Street J-292 
167 Street J-361 
Burnside J-438 
Kingsbridge J-501 
Jerome Yard J-535 
Woodlawn J-573 
White Plains Rd East 180 Street South W-383 
East 180 Street W-390 
East 180 Street Yard W-395 
Bronx Park East W-408 
219 Street W-546 
239 Street W-613 
Unionport Yard W-UP 
239 Street Yard W-632 
239 Street High Yard W-620 
Dyre Avenue Morris Park Y-175 
Dyre Avenue Y-331 
Pelham 3 Avenue P-281 
Hunts Point Avenue P-413 
East 177 Street P-526 
Westchester Square P-589 
Pelham Bay Park P-635 
Westchester Avenue Yard PY-591 
Lexington Avenue Grand Central L-9 
59 Street L-59 
86 Street L-134 
Lexington Avenue 125 Street L-230 
Bowling Green M-31 
Brooklyn Bridge MM-10 
14 Street MM-98 
Clark Street Wall Street K-208 
Eastern Parkway Borough Hall E-114 
Nevins Street E-148 
Brooklyn Museum E-223 
Nostrand Avenue E-255 
Utica Avenue E-320 
Junius Street E-414 
New Lots E-446 
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Table А.1-1- A-Division Interlockings 


Line Designation 
Line Interlocking and Chain 
Eastern Parkway Livonia Yard E-475 
Nostrand Avenue President Street D-272 
Church Avenue D-334 
Flatbush Avenue D-393 


A.1.2 Deliverables 


1. Prepare simulation reports for each of the operating scenarios and a report assessing 
bottlenecks identified in the simulations. 


2. Develop time-distance string charts for all simulations. 


3. Prepare output statistics on throughput, running times, and signal delay for each 
simulation. Identify signals likely to constrain throughput in practice. 


4. Provide a narrative recommending professional opinion as to whether the simulation 
scenario represents reliable operations under "real world" conditions. 


5. Prepare each draft report of the operations simulations and submit in electronic format 
to NYCT for review and comment. 


6. Present results of each scenario to NYCT staff as the simulations are completed. The 
presentations should include animations of the results. The presentations should be 
scheduled as results become available, before submittal of draft reports. 


7. Prepare a summary of the identified bottlenecks and proposed improvements or 
modifications recommended to alleviate them. Include in the report with supporting 
back-up information in an appendix: 


a. Conceptual engineering drawings of proposed modifications; 
b. Summary order-of-magnitude cost estimates; and 


c. Subway service impacts. 
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Future Baseline CBTC Operating Plan 


As stated above, part of the scope of this study concerns the implementation of CBTC on the A- 
Division. This study addresses all A-Division Lines except for the €9 Flushing Line with a focus 
on Lexington Avenue Line capacity improvements. Specifically: 


1. 


Incorporate a conceptual CBTC system for the Ө, O, and Ө Lines between 149 Street- 
Grand Concourse/Jackson Avenue/3 Avenue-138 Street and Nevins Street, based on the 
current NYCT CBTC design standards established for the Queens Boulevard Line or as 
otherwise directed by NYCT; and 


Examine existing capacity constraints across the 9 © © © Ө О and © Lines in terms 
of the existing signal system and these locations' capacity to handle increased throughput 
with CBTC. 


To provide the greatest service build-up and ramp-down stress on the network, the future baseline 
CBTC operating plan utilizes existing off-peak train volumes and higher peak train volumes. Peak 
train volumes for the 0700 - 0900 and 1630 - 1830 time periods are assumed to be: 


Ф Line: 30 Trains per Hour (ТРН) 
Q Line: 13 ТРН 

Q Line: 13 TPH 

@ Line: 21 TPH 

Q Line: 9 ТРН 


Q Line: 30 TPH 


A.2.1 Key CBTC Assumptions for Modeling 


1. CBTC Safe Braking Distance model with 1.8 miles per hour per second (MPHPS) 
brake rate. 


2. Slack Protection functionality: 
a. End of track locations (applies to all trains). 


b. Interlockings at or close to station platform limits (applies only to trains 
approaching interlocking signal at stop). 


3. Station following train logic: 


a. Under extremely rare circumstances, can result in one or two trains partially 
platformed. 


b. Automated Train Operation (ATO) prevents accidental door opening by the 
Conductor when the train is not fully platformed. 
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Figure A.2-1 - Proposed NYCT A-Division CBTC System Functionality 
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Typical simulation CBTC train performance (magenta line) with civil speed profile (blue line) and 
typical internally generated CBTC braking curves (gray curves). 


A.2.2 Proposed CBTC Vehicle Performance for Computation of Movement Authorities 


Table A.2-1. NYCT CBTC Simulation Parameters 


Item # | Parameter NYCT Value Description 
CBTC Vehicle Performance for Computation of Movement Authorities 

Overspeed detection Runaway acceleration based on high rate 
1 time (runaway 2.0 sec СВТС train performance. Also covers train 

acceleration) that is underspeed and accelerating. 
2 Power removal time 0.650 Runaway acceleration based on high rate 

A Е зес Е 
(runaway acceleration) CBTC train performance. 
Jerk rate limit of 2mph/s/s between #2 and 

3 Coast/brake build-up 2.0 sec #4 causes total of coasting and brake 


build-up to be about 2 sec. 


Guaranteed Emergency NYCT is using -1.4 mph/s on Queens 


4 -1.8 mph/s Boulevard Line CBTC but recent vehicle 
Brake Rate (GEBR) tests show support for a higher GEBR. 
Allowance in the Safe Braking Distance 
ATP overspeed model to prevent nuisance 
5 1.5 mph A нт 
allowance alarms/penalties when train is 
approaching maximum authorized speed. 
Allowance in the Safe Braking Distance 
Worst case model to accommodate a train that is 
6 2.0 mph : 
speedometer error actually moving faster than speedometer 
results. 
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Table A.2-1. NYCT CBTC Simulation Parameters 


Item # | Parameter NYCT Value Description 
CBTC System Performance 
Safety buffer separate from any 
7 Buffer distance ahead of 0 ft accounting of Positional Uncertainty (see 
train below). NYCT indicates this is already 
accounted for in braking model. 
Safety buffer separate from any 
8 Buffer distance behind 0 ft accounting of Positional Uncertainty (see 
train below). NYCT indicates this is already 
accounted for in braking model. 
Maximum train to For headway (following move) purposes, 
9 wayside communication | 500 ms x 2 cycles = 1.0 sec based on Thales "FLNY Timing Analysis — 
time CBTC" document. 
; a For headway (following move) purposes, 
10 Wayside to Wan 500 ms x 2 cycles = 1.0 sec based on Thales "FLNY Timing Analysis — 
communication » 
CBTC" document. 
For headway (following move) purposes, 
11 22-4 350 ms x 2 cycles = 0.7 sec conservative (long) values based on 
P suggestion by NYCT CBTC Team. 
Will adjust vehicle speed down by 1% in 
à 6 network simulation (not in computation of 
Maximum speed 196 : : г. 
5 | СВТС safe braking distance minimum 
12 measurement error (modeled іп TrainOps® as Schedule | 5 pn 
; separation) for conservative trip time and 
(mph) Margin) : 
capacity assessment. For example, 50 
mph will be adjusted to 49.5 mph. 
Applied separately to both front and back 
of train. NYCT value is based on assumed 
maximum 1000 ft separation between 
Maximum positional transponders with maximum possible 396 
13 : 30 ft. | ) 
uncertainty accumulated error. Applies to both train 
ahead (could be closer than computed) 
and train behind (could be closer than 
computed). 
Higher than GEBR due to lack of need for 
А vitality. NYCT has suggested 2.3 to 2.4 
14 2. ыы а 2.1 mph/s mph/s. However, a sample of 10 Car 8116 
stops yielded 2.11 mph/s and a sample of 
10 Car 8112 stops yielded 1.83 mph/s. 
Treat interlocking route as entirely Intermediate signals allow subdivision of 
15 CBIC MAL targets occupied or entirely unoccupied CBTC Movement Authority within 
within interlockings < : : г ; : | ; 
unless intermediate signals installed | interlocking but only signal-to-signal. 
CBTC MAL updates NYCT has indicated that it does not use 
16 after interlocking sectional route release within 


sectional route release 


interlockings. 
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Table A.2-1. NYCT CBTC Simulation Parameters 


Item # 


Parameter 


NYCT Value 


Description 


17 


Station Movement 
Authorities prevent 
partial berthing 


e A train berthed in the station 
won't move until it has a MAL 
that will let it clear the station. 
“Usable Platform” Limits must be 
cleared. The distance from the 
berthing position to the end of the 
usable platform varies, but 
typically not more than 15 feet + 
train length + distance from the 
end of the departing train's MAL 
to the rear of a train ahead, say 
70-100 feet. 

e Once the train berthed in the 
station moves, absent any 
restriction such as a Home Signal 
at the exiting end that prevents a 
train from berthing, the following 
train can enter. 

e On top of this, communication 
and reaction delays have to be 
added. 


Per NYCT MOW Engineering 10/30/2018 


18 


End of track approach 
speeds 


With bumper at end of platform, 
platform limits enforced at 20 mph 
with last 113 ft enforced at 6 mph. 
Bumper enforced at 5 mph based on 
its structural design. 


Slack Protection functionality, emulating 


Flushing Line 


19 


Station berthing with 
end-of-platform 
interlocking signal at 
stop 


With interlocking home signal at end 
of platform at stop, platform limits 
enforced at 20 mph with last 113 ft 
enforced at 6 mph. Signal at stop 
enforced at 5 mph based on 
approximate distance from trip stop 
to converging route fouling point. 


Slack Protection functionality, emulating 


Flushing Line 


A.2.3 CBTC Speeds for Standard NYCT Turnouts 


Table A.2-2. CBTC Speeds for Standard NYCT Turnouts 


Passenger Comfort Speed (MPH) 
Turnout # Radius (feet) 
Standard AREMA Tangential 
4 151 7.5 11 
4.5 191 8 Not Applicable 
5 235 9 13 
6 339 11 16 
7 461 13 18.5 
8 603 15 21 
9 763 17 24 
10 942 19 26.5 
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Passenger Comfort Speed (MPH) 


Turnout # Radius (feet) 
Standard AREMA Tangential 
11 1,139 21 29 
12 1,356 22.5 32 


Source: NYCT 


A.2.4 Results of CBTC Simulation 


The modeling the STV Team performed showed moderate to significant improvement in train 
speed under CBTC simulation than wayside simulation or actual measured wayside results. 
Refer to Section G for the charts showing these results. 


A.2.5 Existing Baseline (Wayside) Signal System versus Future CBTC Baseline 


The STV Team's study and findings on train operations (not rolling stock characteristics) in the 
baseline model and the future CBTC baseline are indexed by station and by line as follows: 


Table A.2-3. Index: Baseline (Wayside) Calibration and Future CBTC Model 


Baseline 
Line(s) From To (Wayside) Future CBTC 
Calibration 

Ф South Ferry 18 Street Table A.4-1 Table A.4-21 

9 23 Street 86 Street Table A.4-2 Table A.4-22 

9 96 Street 181 Street Table A.4-3 Table A.4-23 

9 191 Street Van Cortlandt Park-242 Street Table A.4-4 Table A.4-24 

00 | Flatbush Avenue-Brooklyn President Street Table A.4-5 Table A.4-25 
College Pennsylvania Avenue 

00 | Franklin Avenue Grand Army Plaza Table A.4-6 Table A.4-26 

Junius Street 

OO | Bergen Street Chambers Street Table A.4-7 Table A.4-27 

OO 14 Street Harlem-148 Street Table A.4-8 Table A.4-28 

ӨӨ | 149 Street-Grand Concourse East 180 Street Table A.4-9 Table A.4-29 

од Bronx Park East Wakefield-241 Street Table A.4-10 Table A.4-30 

9 Morris Park Eastchester-Dyre Avenue Table A.4-11 Table A.4-31 

во Flatbush Avenue-Brooklyn President Street Table A.4-12 Table A.4-32 
College Pennsylvania Avenue 

ӨӨ | Franklin Avenue Grand Army Plaza Table A.4-13 Table A.4-33 

Junius Street 

OO | Bergen Street Grand Central — 42 Street Table A.4-14 Table A.4-34 

ӨӨ | 59Street 176 Street Table A.4-15 Table A.4-35 

[4] Burnside Avenue Woodlawn Table A.4-16 Table A.4-36 

о Brooklyn Впаде-Сну Hall Grand Central — 42 Street Table A.4-17 Table A.4-37 

[6] 51 Street 125 Street Table A.4-18 Table A.4-38 

[6] 3 Avenue – 138 Street Elder Avenue Table A.4-19 Table A.4-39 

Q Morrison Avenue – Soundview Pelham Bay Park Table A.4-20 Table A.4-40 
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A.3 Focus Areas for Study of Capital Investments 
The STV Team has studied various capital improvements that would improve subway operations, 
especially when CBTC is implemented on the A-Division lines. The focus of these improvements 
is on the present or potential capacity constraints or “choke points" on © © Ө © O О апа Ө 
Lines noted in Table A.3-1 below: 


Table A.3-1. Focus Areas for Study of Capital Investments 


; А Study | Location | Focus Area я 
Location Line(s) Phase | Studied for Study Proposed Resolution 
New Lots Avenue 99 | Yes Yes CBTC Implementation 
Crown Heights— Deferred to Utica Avenue 
Utica Avenue өө | yo Шш Corridor Study 
Flatbush Avenue- Deferred to Utica Avenue 
Brooklyn College өө | Шо Yo Corridor Study 
Nostrand Junction | 9000 | Yes No 2... 
C Hal Влада“ 060 || Yes Yes CBTC Implementation 
14 Street-Union Replace Existing Gap Fillers; 
Square 000 ! Шз in CBTC Implementation 
Grand Central-42 Capital Investment; CBTC 
Street ооо ! Yes Yon Implementation 
Operational Improvements at 
125 Street, 3 Avenue - 138 
ашы 000 | ! Ye s Street, 149 Street — Grand 
Concourse 
142 Street Junction од || Yes Yes Operational Improvements 
145 Street / 
Harlem-148 Street 9 Ш Yes Yes Capital Investment 
/ Lenox Yard 
240 Street Yard / 
Van Cortlandt 11) IV Yes Yes Operational Improvement 
Рагк-242 Street 
Woodlawn 9 IV Yes No None 
East 180 Street 00 IV Yes Yes Operational Improvement 
239 Street Yard / 
Wakefield-241 00 IV Yes Yes Operational Improvement 
Street 
Parkchester 9 IV Yes Yes Capital Investment 
Pelham Bay Park о IV Yes Yes None 


A.3.1 Phasel - Brooklyn Terminals 


Improvements of the Flatbush Avenue-Brooklyn College terminal were evaluated and are 
discussed starting on Page D-3. Operational improvements at Nostrand Junction [Page D-10], 
Crown Heights-Utica Avenue [Page D-7], and New Lots Avenue [Page D-9] are also 
discussed, but no capital improvements other than CBTC are discussed, in part as these may be 
considered in the context of the ongoing Utica Avenue Corridor Study. Refer to the summary of 
the “Super Model” in paragraph A3.6. 


IRT CAPACITY STUDY 00000090 LINES JULY 2020 
Page A-15 


EXECUTIVE SUMMARY 


A.3.2 Phase ІІ - Manhattan East Side 


Improvements were considered at the following key locations: Brooklyn Bridge-City Hall, 14 
Street-Union Square, Grand Central-42 Street, and 125 Street. 


1. 


At Brooklyn Bridge-City Hall [Page D-22], the STV Team evaluated eliminating the 
turnout at the City Hall Loop that permits a southbound train to go to a tail track south of 
the station. This was dropped from further consideration as it would have eliminated a 
valuable tail track that is planned for reconnection to the main line just north of Fulton 
Street as part of the Lexington Avenue Line CBTC Project. 


At 14 Street-Union Square [Page D-23] a station reconfiguration was considered that 
would have moved the southbound platform farther north for the purpose of eliminating 
the existing platform gap fillers. This was dropped from further consideration owing to 
high cost and the findings that Grand Central-42 Street is a more capacity-constraining 
location under future CBTC operation. 


Grand Central-42 Street [Page D-26] was identified as the greatest capacity constraint 
on the Lexington Avenue line. The STV Team studied in detail track and signal 
improvements both north and south of the station. South of the station, the improvements 
that were studied were dropped from further consideration as the probable high cost and 
operational impacts during construction would not justify the operational benefits. North 
of the station, the STV Team studied reconfiguring the existing interlocking into a split 
interlocking. The study revealed that this improvement would have a significant benefit 
for capacity and could be accomplished with work on nights and weekends. This 
improvement is proposed for further development and implementation. 


. At 125 Street [Page D-34], the track configuration and speed limits north of the station 


limit capacity. Some improvement could be realized by safely increasing certain speed 
limits, but significant improvements will come only with operational improvements at 3 
Avenue – 138 Street on the @ Line, and at 149 Street — Grand Concourse on the @ Line 
and Ө Line. 


A.3.3 Phase lll - Manhattan West Side 


The most capacity constraining location in Phase Ill is the Lenox Avenue @ Line, where reverse 
moves occur between Lenox Yard and Harlem-148 Street station and at the 142 Street Junction. 
Improvements were considered at 142 Street Junction, a flat (not grade-separated) junction of 
the Ө Line and Ө Line, and 145 Street station on the Ө Line. 


1. 


At 142 Street Junction [Page D-43], the STV Team investigated creating a grade- 
separated junction by putting the northbound @ Line on a duck-under track. This was 
dropped from further consideration as the grade approaching 145 Street station would 
have been unacceptably steep, and the construction impacts on Malcolm X Boulevard 
(Lenox Avenue) would have been considerable. 


The STV Team studied expansion of the 145 Street station [Page D-43] in the context of 
facilitating moves to and from Lenox Yard. The configuration of tracks on the main line 
and in the yard does not permit an easy egress of trains from the terminal station, Harlem— 
148 Street, to Lenox Yard. The STV Team proposes that trains going to and from Lenox 
Yard terminate and originate at 145 Street station. То facilitate this, at least the 
northbound platform, and preferably both platforms, would have to be lengthened to allow 
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all doors on a 10-car train to open, in the interest of customer safety and convenience and 
facilitating moves to and from Lenox Yard. The STV Team recommends this improvement 
despite the probable high cost. Operations would benefit from easier moves to and from 
Lenox Yard. 


A.3.4 Phase IV — Bronx Terminals 


Improvements were considered at the following locations: 240 Street Yard / Van Cortlandt 
Рагк-242 Street station [starting on Page D-45], East 180 Street station [starting on [Page D- 
54], 239 Street Yard / Nereid Avenue Station / Wakefield-241 Street station [starting on Page 
D-56], Parkchester station [starting on Page D-65], and Pelham Bay Park station [Page D-70]. 


1. The existing lead to 240 Street Yard goes north from the 238 Street station. Trains going 
to the yard from the terminal at Van Cortlandt Рагк-242 Street station must back onto the 
middle track in 238 Street station and then proceed to the yard. 


a. The STV Team considered a new yard lead from just south of Van Cortlandt Park— 
242 Street station. This would require property takings and the curvature of the 
new yard lead would introduce additional noise to the community. While the STV 
Team explored this in detail, it is dropped from further consideration. 


b. The STV Team also considered an alternative of reconfiguring a station south of 
Van Cortlandt Park-242 Street by constructing a northbound island platform at 225 
Street station to allow yard-bound trains to terminate there and discharge 
passengers before proceeding. The first two stations south of Van Cortlandt Park— 
242 Street, 238 Street and 231 Street, do not have enough clearance between the 
station and the street to permit construction of a mezzanine required for an island 
platform. The next station south, 225 Street, has enough clearance at its north 
end for a mezzanine. While the STV Team explored this alternative in detail, it 
was dropped from further consideration because of the probable high cost and the 
likelihood of community opposition to expanding the elevated structure. 


C. Neither alternative was found to increase capacity significantly under CBTC. In 
summary, no capital improvements are proposed at this location. 


2. East 180 Street station [starting on Page D-54] is the junction of the @ Line and © Line 
and is flanked by East 180 Street Yard to the west and Unionport Yard to the east. The 
configuration of the track junction north of the station introduces a potential conflict 
between southbound @ Line апа @ Line trains. The STV Team explored upgrading yard 
track WB to mainline standard and routing southbound б) Line trains approaching East 
180 Street along that track to avoid the conflict. NYCT indicated they already operate 
peak hour southbound @ Line trains along that track for that purpose. The potential off- 
peak conflict can be managed with schedule modifications that provide safe separation of 
Q Line and © Line trains. Thus, no capital improvements are recommended here. 


3. The existing lead to 239 Street Yard goes north from the Nereid Avenue station. Trains 
going to the yard from the terminal at Wakefield—241 Street station must back onto the 
middle track in Nereid Avenue station and then proceed to the yard. 


a. The STV Team considered converting the existing yard junction to a wye by 
building a track from the yard lead northward toward Wakefield—241 Street station. 
This would require property takings and the tight curvature and significant grade 
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of the new yard lead would introduce additional noise to the community. This 
alternative was dropped from further consideration. 


b. The STV Team also considered an alternative of reconfiguring Nereid Avenue 
station with a northbound island platform and a fourth mainline track to allow yard- 
bound trains to terminate there and discharge passengers before proceeding. This 
improvement would utilize the existing mezzanine and stairs from the platform to 
the mezzanine. While the STV Team explored this alternative in detail, it was 
dropped from further consideration because of the probable high cost and the 
likelihood of community opposition to expanding the elevated structure. 


с. Neither alternative was found to increase capacity significantly under CBTC. In 
summary, no capital improvements are proposed at this location. 


4. Parkchester station is the end point for all peak-hour and some off-peak O local trains. 
Other trains continue to, or originate from, Pelham Bay Park. The STV Team explored 
ways to mitigate conflicts between local trains originating there, local trains terminating 
there and either continuing to Westchester Yard or returning to Manhattan, and express 
trains, all constraining capacity. Changes to the existing interlocking north of the station 
were considered but adding a pair of parallel crossovers south of the station, and 
preserving the existing interlocking, appears to offer additional capacity and operational 
flexibility. This improvement could be accomplished with work on nights and is proposed 
for further development and implementation. 


5. Pelham Bay Park station is the terminal for most @ Local trains and all @ Express trains. 
The STV Team considered a possible capacity constraint arising from trains proceeding 
from the station to Westchester Yard. The junction of the mainline with the yard is a grade- 
separated wye accessible from the middle track and the southbound track. Thus, there 
appears to be no conflict at this location and no capital improvements are proposed at this 
location. 


A.3.5 Implementation of CBTC 


For budgetary and planning purposes, the cost (in 2015 economic conditions, based on the 
Queens Boulevard Line CBTC) to implement CBTC along 240 A-Division track miles would be 
$974.4 million, or $4.06 million per track mile, exclusive of vehicle-related costs, NYCT costs and 
"soft costs." 


The STV Team also reviewed the unit capital costs of two other "brownfield" installations: the 
completed Port Authority Trans Hudson (PATH) system-wide CBTC project and the recently 
awarded Bay Area Rapid Transit) system-wide CBTC project. While the PATH costs included 
substantial vehicles-related work (not included in the A-Division costs) and therefore make direct 
comparisons difficult, the PATH per-track-mile costs after deducting estimated vehicles-related 
work are consistent with A-Division CBTC costs. The BART per-track-mile costa are consistent 
with A-Division CBTC costs. 


A.3.6 The "Super Model" 


Following the completion of CBTC Future Baseline network simulation analysis, a "Super Model" 
was developed which includes infrastructure improvements selected by NYCT to address 
previously identified capacity chokepoints. This is described in detail in Part E of this report. 
Improvements were modeled at the following locations: 
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• New Lots Avenue 

e Flatbush Avenue-Brooklyn College 

e Crown Heights-Utica Avenue 

е Grand Central-42 Street 

e Parkchester 
The *Super Model" was evaluated under both the Future Baseline CBTC operating plan as well 
as a Hybrid operating plan which straight-rails service through Nostrand Junction (replacing new 
Nostrand Junction crossover capability with analogs on the north side of Crown Heights-Utica 
Avenue instead) and introduces a new @ Line service operating between Wakefield-241 Street 
and New Lots Avenue. The Future Baseline CBTC operating plan increases peak service delivery 
versus today's service levels while the Hybrid operating plan adds still more service on the West 
Side Lines between the Bronx and Brooklyn. 
"Super Model" results include end terminal on-time performance and peak service delivery 
(simulated versus scheduled). Apart from the infrastructure improvements and operating plan 
differences discussed in Part E of this report, all simulation inputs and parameters are identical to 
those in Part C of this report. 


The STV Team developed the “Super Model” in coordination with the following: 


e Existing Baseline and Future (CBTC) Baseline Network Simulation Results Technical 
Memoranda, Parts B and C of this report, respectively; 


е A-Division Capital Improvements Analysis and Future (CBTC) Baseline Technical 
Memoranda, Parts D and C of this report, respectively; 


e Utica Avenue Shuttle Single Train Simulations (Long and Short Interstation Spacing 
Variations); and 


• Utica Avenue Express Tracks Connection Local Tracks Connection, each to be tested 
under Future Baseline, Service Reorientation, and Modified Hybrid Operating Plans. 


A.3.6.1 | Recommended Improvements in the “Super Model" 
• Grand Central North Interlocking Improvements 
• St. Lawrence Avenue/Parkchester New Crossovers 


e Crown Heights-Utica Avenue Diamond Crossover Restoration (Utica Avenue 
Study) 


• New Lots Avenue Interlocking Improvements (Utica Avenue Study) 


e Flatbush Avenue-Brooklyn College Interlocking Improvements (Utica Avenue 
Study) 
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A.3.6.2 | Improvements Not Recommended in the “Super Model” 
e 145 Street Station/148 Street - Lenox Yard Access Improvements 
• Van Cortlandt Park-242 Street Terminal Yard Lead 
• Marble Hill-225 Street Center Island Platform 
e Nereid Avenue Center Island Platform/239 Street Yard Improvements 


e Grand Central South Express Track Curve Modifications 


"Straight Railing" Brooklyn Bridge - City Hall Loop 
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A.4 Page Index of Baseline (Wayside) Calibration and Future CBTC Baseline 
Simulations 


The following tables contain page references for characteristics and results of the Baseline 
(Wayside) Calibration Simulation and Future CBTC Baseline by line and by station. Grayed out 
cells indicate that results were not generated for a particular metric. An asterisk (*) following the 
page number indicates that the page number shown is the first in a series addressing the stated 
metric. 


Table A.4-1. Baseline (Wayside), @ Line, South Ferry – 18 Street 


South Ferry 
Rector Street 
Cortlandt Street - WTC 
Chambers Street 
Franklin Street 
Canal Street 
Houston Street 
Christopher Street 
14 Street 
18 Street 


Simulated Travel Time B-7 
Average Speeds: Peak 
Periods B-8 
Simulated Terminal On-Time 
Performance 8 Comparison B-9, B-24, B-26 
Dwell Time Inputs F-17* | F-17* | F-17* | FAT* | Е-17* | FAT* | FAT* | ЕМ? | 217" 
Terminal Turn Times F-26 
Routing F-27 
Operating Variability 
Peak Service Delivery 
Minimum Supportable 
Headways F-277*, F-282* 
Simulated Congestion 
Locations B-23 
Station Time Signal Control 
Line Cutback Events B-30 
Section F.2 - Train Event 
Recorder Data and 
Corresponding TrainOps® 
Velocity versus Distance 
Plots F-31 
Section F.3 - Time-Distance 
("String") Charts F-189* 
Section F.4 - Simulated F- 
Station Occupancy Charts 271 
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Table A.4-2. Baseline (Wayside), @ Line, 23 Street — 86 Street 


23 Street 
28 Street 
34 Street - Penn Station 
Times Square - 42 Street 
50 Street 
59 Street — Columbus Circle 
66 Street 
72 Street 
79 Street 
86 Street 


Simulated Travel Time 
Average Speeds: Peak 
Periods B-8 
Simulated Terminal On-Time 
Performance & Comparison B-9, B-26 

Dwell Time Inputs F-17* | F-17* | F-17* | F-17* | Е-17* | Е-17* | FAT* | F-17* | Е-17* | FAT 
Terminal Turn Times F-26 
Routing F-27 
Operating Variability 
Peak Service Delivery B-14 
Minimum Supportable 
Headways Е-277“, F-282* 
Simulated Congestion 
Locations B-23 
Station Time Signal Control 
Line Cutback Events B-30 
Section F.2 - Train Event 
Recorder Data and 
Corresponding TrainOps& 
Velocity versus Distance 
Plots F-31 
Section F.3 - Time-Distance 
("String") Charts F-189* 
Section F.4 - Simulated 
Station Occupancy Charts 


9 
ur 
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Table A.4-3. Baseline (Wayside), @ Line, 96 Street – 181 Street 
с 
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Simulated Travel Time B-7 
Average Зреед5: Peak 
Periods B-8 
Simulated Terminal On-Time 
Performance 8 Comparison B-9, B-26, B-28 
Dwell Time Inputs F-17* | Е-17* | Е-17* | Е-17* | FAT* | Е-17* | F-17* | Е-17* | Е-17* | F-17* 
Terminal Turn Times 
Routing F-27 
Operating Variability 
Peak Service Delivery B-15 


Minimum Supportable 
Headways 


F-277*, F-282* 


Simulated Congestion 
Locations 

Station Time Signal Control 
Line Cutback Events 


B-23 


B-30 


Section F.2 - Train Event 
Recorder Data and 
Corresponding TrainOps& 
Velocity versus Distance 
Plots 


F-31, F-32, F-33, F-34 


Section F.3 - Time-Distance 
("String") Charts 


F-205* 


Section F.4 - Simulated 
Station Occupancy Charts 
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Table A.4-4. Baseline (Wayside), @ Line, 191 Street — Van Cortlandt Park-242 Street 


191 Street 
Dyckman Street 
207 Street 
215 Street 
225 Street 
231 Street 
238 Street 
Van Cortlandt Park — 
242 Street 


Simulated Travel Time B-7 
Average Speeds: Peak 
Periods B-8 
Simulated Terminal On-Time 
Performance 8 Comparison B-9, B-26, B-28 

Dwell Time Inputs F-17* | Е-17* | F-17* | FAT* | FAT* | FAT! | F-17* 
Terminal Turn Times F-26 
Routing F-27 
Operating Variability | 


Peak Service Delivery 
Minimum Supportable 
Headways Е-277“, F-282* 
Simulated Congestion 
Locations B-23 
Station Time Signal Control 
Line Cutback Events B-30 
Section F.2 - Train Event 
Recorder Data and 
Corresponding TrainOps® 
Velocity versus Distance 
Plots F-32, F-33 
Section F.3 - Time-Distance 
("String") Charts F-205* 

Section F.4 - Simulated F- 
Station Occupancy Charts 266 
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EXECUTIVE SUMMARY 


Table A.4-5. Baseline (Wayside), Ө Line, Flatbush Avenue - Brooklyn College to President Street and O 
Line, New Lots Avenue to Pennsylvania Avenue 
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Simulated Travel Time B-7 
Average Speeds: Peak 
Periods B-8 
Simulated Terminal On-Time 
Performance 8: Comparison B-9, B-24 
Dwell Time Inputs Ғ-17 | F-17* | F-17* | F-17* | Е-17* | 217" F-17* | F-17* 
Terminal Turn Times F-26 F-26 
Routing F-27 
Operating Variability 
Peak Service Delivery 
Minimum Supportable 
Headways Е-277“, F-282* 
Simulated Congestion 
Locations B-23 
Station Time Signal Control 
Line Cutback Events B-30 
Section F.2 - Train Event 
Recorder Data and 
Corresponding TrainOps® 
Velocity versus Distance 
Plots F-35, F-44, F-45, F-46 
Section F.3 - Time-Distance 
"String") Charts F-93*, F-109* 
Section F.4 - Simulated F- F- 
Station Occupancy Charts 226 221 
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EXECUTIVE SUMMARY 


Table A.4-6. Baseline (Wayside), Ө Line, Junius Street to Franklin Avenue and Ө Ө Line, Franklin Avenue to 
Grand Army Plaza 
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Simulated Travel Time B-7 
Average Speeds: Peak 
Periods B-8 
Simulated Terminal On-Time 
Performance 8: Comparison B-9, B-24 
Dwell Time Inputs Ғ-17 | Fet7* |FA7 | FAT* | FAT* | ЕНА | F-17* | 217" | F-17* | F-17* 
Terminal Turn Times 
Routing F-27 
Operating Variability 
Peak Service Delivery 
Minimum Supportable 
Headways Е-277“, F-282* 
Simulated Congestion 
Locations B-23 
Station Time Signal Control 
Line Cutback Events B-30 
Section F.2 - Train Event 
Recorder Data and 
Corresponding TrainOps® 
Velocity versus Distance 
Plots F-35, F-44, F-45, F-46, Е-47, F-48 
Section F.3 - Time-Distance 
"String") Charts F-93*, F-109* 
Section F.4 - Simulated F- 
Station Occupancy Charts 231 
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Table A.4-7. Baseline (Wayside), @ © Line, Bergen Street to Chambers Street 
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Simulated Travel Time B-7 

Average Speeds: Peak 

Periods B-8 

Simulated Terminal On-Time 

Performance & Comparison B-9, B-24, B-26 

Dwell Time Inputs F-17* | F-17* | F-17* | Е-17* | F-17* | Е-17* | F-17* | ЕЛЕ | Е-17* | ЕЛЕ 

Terminal Turn Times 

Routing F-27 

Operating Variability F-28 

Peak Service Delivery B-11 

Minimum Supportable 

Headways Е-277“, F-282* 

Simulated Congestion 

Locations B-23 

Station Time Signal Control 

Line Cutback Events B-30 

Section F.2 - Train Event 

Recorder Data and 

Corresponding TrainOps® 

Velocity versus Distance 

Plots F-30* 

Section F.3 - Time-Distance 

("String") Charts F-93*, F-109* F-189* 

Section F.4 - Simulated 

Station Occupancy Charts 
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Table A.4-8. Baseline (Wayside), @ © Line, 14 Street to 135 Street and 6) Line, 145 Street and Harlem - 148 
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Simulated Travel Time B-7 
Average Speeds: Peak 
Periods B-8 
Simulated Terminal On- 
Time Performance 8 
Comparison B-9, B-26, B-28 
Dwell Time Inputs F-17* | Е-17* | FAZ | F-17* | F-17* | F-17* | F-17* | F-17* | Е-17* | FAP 


Terminal Turn Times 


Routing 


F-27 


Operating Variability 


F-28 


Peak Service Delivery 


B-14 


Minimum Supportable 
Headways 


F-277*, F-282* 


Simulated Congestion 


Locations B-23 
Station Time Signal 

Control Line Cutback 

Events B-30 


Section F.2 - Train Event 
Recorder Data and 
Corresponding 
TrainOps Velocity 
versus Distance Plots 


F-37, F-38, F-41, Ғ-42 


Section F.3 - Time- 
Distance (“String”) Charts 


F-189* 


Section F.4 - Simulated 


Station Occupancy F- 
Charts 261 
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Table A.4-9. Baseline (Wayside), O O Line, 149 Street-Grand Concourse to East 180 Street 
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Simulated Travel Time B-7 
Average Speeds: Peak 
Periods B-8 
Simulated Terminal On-Time 
Performance 8 Comparison B-9, B-26, B-27, B-28, B-29 
Dwell Time Inputs F-17* | F-17* | F-17* | F-17* | F-17* | F-17* | F-17* | F-17* | F-17* | F-17* 


Е-22* | Е-22 | F-22* | F-22* | F22' | F-22* | Ғ22 | F-22* | F-22* | F-22" 


Terminal Turn Times 
Routing F-27 
Operating Variability 

Peak Service Delivery 
Minimum Supportable 


Headways Е-277“, F-282* 
Simulated Congestion 

Locations B-23 
Station Time Signal Control 

Line Cutback Events B-30 


Section F.2 - Train Event 
Recorder Data and 
Corresponding TrainOps& 
Velocity versus Distance 


Plots F-38, Ғ-41 
Section F.3 - Time-Distance 
(“String”) Charts F-141*, F-157* 


Section F.4 - Simulated 
Station Occupancy Charts 
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Table A.4-10. Baseline (Wayside), € Ө Line, Bronx Park East to Nereid 
Avenue; @Line, Wakefield-241 Street 
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Simulated Travel Time B-7 
Average Speeds: Peak 
Periods B-8 
Simulated Terminal On-Time 
Performance 4 Comparison B-9, B-26, B-27, B-28, B-29 
Dwell Time Inputs F-17* | F-17* | F-17* | F-17* | F-17* | F-17* | F-17* | F-17* | F-17* 
F-22* | Е-22* | F-22* | F-22* | F-22* | F-22* | F-22* | F-22" 
Terminal Turn Times F-26 
Routing F-27 
Operating Variability 
Peak Service Delivery 
Minimum Supportable 
Headways Е-277“, F-282* 
Simulated Congestion 
Locations B-23 
Station Time Signal Control 
Line Cutback Events B-30 
Section F.2 - Train Event 
Recorder Data and 
Corresponding TrainOps® 
Velocity versus Distance 
Plots F-39, F-40 
Section F.3 - Time-Distance 
("String") Charts F-141*, F-157* 
Section F.4 - Simulated F- 
Station Occupancy Charts 251 
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Table A.4-11. Baseline (Wayside), Ө Line, Morris Park to Eastchester - Dyre Avenue 


Morris Park 
Pelham Parkway 
Eastchester — 
Dyre Avenue 


Gun Hill Road 
Baychester Avenue 


Simulated Travel Time B-7 
Average Speeds: Peak 
Periods B-8 
Simulated Terminal On-Time 
Performance & Comparison B-9, B-27, B-29 
Dwell Time Inputs Е-22* | F22* | F22* | F22* 

Terminal Turn Times F-26 
Routing F-27 
Operating Variability 
Peak Service Delivery 
Minimum Supportable 
Headways Е-277“, F-282* 
Simulated Congestion 
Locations B-23 
Station Time Signal Control 
Line Cutback Events B-30 
Section F.2 - Train Event 
Recorder Data and 
Corresponding TrainOps& 
Velocity versus Distance 
Plots F-53, F-54 
Section F.3 - Time-Distance 
("String") Charts FAST 


Section F.4 - Simulated Е. 
Station Occupancy Charts 246 
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EXECUTIVE SUMMARY 


Table A.4-12. Baseline (Wayside), O Line, Flatbush Avenue — Brooklyn College to President Street and O 
Line, New Lots Avenue to Pennsylvania Avenue 
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Simulated Travel Time B-7 
Average Speeds: Peak 
Periods B-8 
Simulated Terminal On-Time 
Performance 8: Comparison B-9, B-25 
Dwell Time Inputs F-22* | F-22* | F-22* | Е-22* | Е-22 | F-22* F-22* | F-22* 
Terminal Тит Times F-26 F-26 
Routing F-27 
Operating Variability 
Peak Service Delivery 
Minimum Supportable 
Headways Е-277“, F-282* 
Simulated Congestion 
Locations B-23 
Station Time Signal Control 
Line Cutback Events B-30 
Section F.2 - Train Event 
Recorder Data and 
Corresponding TrainOps® 
Velocity versus Distance 
Plots F-35, F-44, F-47, F-52 
Section F.3 - Time-Distance 
("String") Charts F-93*, F-109* 
Section F.4 - Simulated F- F- 
Station Occupancy Charts 226 221 
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Table A.4-13. Baseline (Wayside), Ө Line, Junius Street to Nostrand Avenue and ӨӨ Line, Franklin Avenue 


to Grand Army Plaza 
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Simulated Travel Time B-7 
Average Speeds: Peak 
Periods B-8 
Simulated Terminal On-Time 
Performance & Comparison B-9, B-25 
Dwell Time Inputs F-22* | F-22* | F22* | F-22* | F22* | F-22* | F-22* | FE22 | Е-22 | F-22* 
Terminal Turn Times 
Routing F-27 
Operating Variability 
Peak Service Delivery 
Minimum Supportable 
Headways Е-277“, F-282* 
Simulated Congestion 
Locations B-23 
Station Time Signal Control 
Line Cutback Events B-30 
Section F.2 - Train Event 
Recorder Data and 
Corresponding TrainOps® 
Velocity versus Distance 
Plots F-35, F-44, F-45, F-46, F-47, F-48 
Section F.3 - Time-Distance 
"String") Charts F-93*, F-109* 
Section F.4 - Simulated F- 
Station Occupancy Charts 231 
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Table A.4-14. Baseline (Wayside), O O Line, Bergen Street to Grand Central – 42 Street 
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Simulated Travel Time B-7 
Average Speeds: Peak 
Periods B-8 
Simulated Terminal On-Time 
Performance & Comparison B-9, B-25, В-27, B-29 
Dwell Time Inputs F-22* | F22 | Е-22* | F22 | Е-22" | Е-22* | F-22* | F-22* | F-22* | F227 
Terminal Turn Times 
Routing F-27 
Operating Variability F-28 
Peak Service Delivery B-11 
Minimum Supportable 
Headways Е-277“, F-282* 
Simulated Congestion 
Locations B-23 
Station Time Signal Control 
Line Cutback Events B-30 
Section F.2 - Train Event 
Recorder Data and 
Corresponding TrainOps® 
Velocity versus Distance 
Plots Ғ-47, Ғ-52 
Section F.3 - Time-Distance 
("String") Charts F-61*, F-77*; F-109* 
Section F.4 - Simulated 
Station Occupancy Charts 
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Table A.4-15. Baseline (Wayside), O O Line, 59 Street to 138 Street-Grand 


Concourse and @ Line, 149 Street - Grand Concourse to 176 Street 
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Simulated Travel Time B-7 
Average Зреед5: Peak 
Periods B-8 
Simulated Terminal On-Time 
Performance 4 Comparison B-9, B-27, B-29 
Dwell Time Inputs F-22* | Е-22* | F-22* | F22* | F22* | Е-22 | F-22* | F22 | F-22* | Е-22* 
Terminal Turn Times 
Routing F-27 


Minimum Supportable 
Headways 


Е-277“, F-282* 


Operating Variability 
Peak Service Delivery 


Simulated Congestion 


Locations B-23 
Station Time Signal Control 
Line Cutback Events B-30 


Section F.2 - Train Event 
Recorder Data and 
Corresponding TrainOps& 
Velocity versus Distance 
Plots 


Ғ-47, Е-48, Е-51, Ғ-52 


Section F.3 - Time-Distance 
("String") Charts 


F-61*, F-173* 


Section F.4 - Simulated 
Station Occupancy Charts 
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Table A.4-16. Baseline (Wayside), Ө Line, Burnside Avenue to Woodlawn 
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Simulated Travel Time B-7 
Average Speeds: Peak 
Periods B-8 
Simulated Terminal On-Time 
Performance 4 Comparison B-9, B-27, B-29 
Dwell Time Inputs F-22* | F22* | F-22* | F-22* | F-22* | F-22* 
Terminal Turn Times F-26 
Routing F-27 
Operating Variability 
Peak Service Delivery 
Minimum Supportable 
Headways Е-277“, F-282* 
Simulated Congestion 
Locations B-23 
Station Time Signal Control 
Line Cutback Events B-30 
Section F.2 - Train Event 
Recorder Data and 
Corresponding TrainOps® 
Velocity versus Distance 
Plots F-48, F-49, F-50, F-51 
Section F.3 - Time-Distance 
("String") Charts F-173* 
Section F.4 - Simulated F- 
Station Occupancy Charts 256 
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EXECUTIVE SUMMARY 


Table A.4-17. Baseline (Wayside), Q Line, Brooklyn Bridge-City Hall to Grand Central - 42 Street 


Brooklyn Bridge - City Hall 
Canal Street 
Spring Street 

Bleecker Street 
Astor Place 
14 Street — Union Square 
23 Street 
28 Street 
33 Street 
Grand Central — 42 Street 


Simulated Travel Time B7 
Average Speeds: Peak 
Periods B-8 
Simulated Terminal On-Time 
Performance & Comparison B-9, B-27 

Dwell Time Inputs F-22* | Е-22* | F22* | F22* | F-22* | F-22* | F22* | Е-22 | Е-22* 
Terminal Turn Times 
Routing F-27 
Operating Variability 
Peak Service Delivery 
Minimum Supportable 
Headways Е-277“, F-282* 
Simulated Congestion 
Locations B-23 
Station Time Signal Control 
Line Cutback Events B-30 
Section F.2 - Train Event 
Recorder Data and 
Corresponding TrainOps® 
Velocity versus Distance 
Plots F-55, F-58 
Section F.3 - Time-Distance 
("String") Charts F-61* 
Section F.4 - Simulated F- 
Station Occupancy Charts 236 
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Table A.4-18. Baseline (Wayside), О Line, 51 Street to 125 Street 


51 Street 
59 Street 
68 Street - Hunter College 
77 Street 
86 Street 
96 Street 
103 Street 
110 Street 
116 Street 
125 Street 


Simulated Travel Time B7 


Average Speeds: Peak 
Periods B-8 


Simulated Terminal On-Time 
Performance 4 Comparison B-9, B-27 
Dwell Time Inputs F-22* | F-22* | F-22* | F-22* | F-22* | F-22* 
Terminal Turn Times 
Routing F-27 
Operating Variability 
Peak Service Delivery 

Minimum Supportable 
Headways F-277*, F-282* 
Simulated Congestion 
Locations B-23 
Station Time Signal Control 
Line Cutback Events B-30 
Section F.2 - Train Event 
Recorder Data and 
Corresponding TrainOps@ 
Velocity versus Distance 
Plots F-55, F-58 
Section F.3 - Time-Distance 
(“String”) Charts F-61* 
Section F.4 - Simulated 
Station Occupancy Charts 


F-22* | F22* | F-22* | F-22* 
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Table A.4-19. Baseline (Wayside), О Line, 3 Avenue - 138 Street to Elder Avenue 
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Simulated Travel Time B-7 

Average Speeds: Peak 

Periods B-8 

Simulated Terminal On-Time 

Performance 8 Comparison B-9, B-27 

Dwell Time Inputs F-22* | F22* | F-22* | F22* | F22* | Е-22 | F22* | F-22* | F-22* 

Terminal Turn Times F-26 

Routing F-27 

Operating Variability 

Peak Service Delivery 

Minimum Supportable 

Headways F-277*, F-282* 

Simulated Congestion 

Locations B-23 

Station Time Signal Control 

Line Cutback Events B-30 

Section F.2 - Train Event 

Recorder Data and 

Corresponding TrainOps® 

Velocity versus Distance 

Plots F-56, F-57 

Section F.3 - Time-Distance 

("String") Charts F-125* 

Section F.4 - Simulated 

Station Occupancy Charts 
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Table A.4-20. Baseline (Wayside), Ф Line, Morrison Avenue - Soundview to Pelham Bay Park 
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Simulated Travel Time B-7 

Average Speeds: Peak 

Periods B-8 

Simulated Terminal On-Time 

Performance & Comparison B-9, B-27 

Dwell Time Inputs F-22* | F-22* | F-22* | F-22* | F22* | Е-22 | Е-22 | F-22* 

Terminal Turn Times F-26 

Routing F-27 

Operating Variability 

Peak Service Delivery 

Minimum Supportable 

Headways F-277*, F-282* 

Simulated Congestion 

Locations B-23 

Station Time Signal Control 

Line Cutback Events B-30 

Section F.2 - Train Event 

Recorder Data and 

Corresponding TrainOps@ 

Velocity versus Distance 

Plots F-56, F-57 

Section F.3 - Time-Distance 

("String") Charts F-125* 

Section F.4 - Simulated F- 

Station Occupancy Charts 241* 
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Table A.4-21. Future CBTC Baseline, @ Line, South Ferry - 18 Street 


South Ferry 
Rector Street 


Cortlandt Street - WTC 


Chambers Street 


Franklin Street 
Canal Street 
Houston Street 
Christopher Street 
14 Street 


18 Street 


Average Speeds: Peak 
Periods 


C4 


Simulated Terminal On-Time 
Performance & Comparison 
by Line (Wayside and CBTC) 


C-12 


Dwell Time Inputs 


G-18" 


G-18" 


G-18* 


С-18* | С-18* | С-18* | С-18* | G-18" 


С-18* 


Terminal Тит Times 


С-27* 


Routing 


6-29 


Operating Variability 


6-30 


Peak Service Delivery 


Simulated Congestion 
Locations — Future CBTC 


Section G.2 — Future 
Baseline (CBTC) Operating 
Plan 

Section G.3 — CBTC Network 
Capacity & Peak Simulated 
Service 


G-33* 


G-77* 


Section G.4 — Time-Distance 
Charts 

Section G.5 - Simulated 
Station Occupancy Charts 


G: 
299 


G-220* 
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Table A.4-22. Future CBTC Baseline, 6) Line, 23 Street — 86 Street 


23 Street 


28 Street 


34 Street - Penn Station 
Times Square - 42 Street 


50 Street 
66 Street 
72 Street 
79 Street 


59 Street — Columbus Circle 


86 Street 


Average Speeds: Peak 
Periods 


C4 


Simulated Terminal On-Time 
Performance & Comparison 
by Line (Wayside and CBTC) 


C-12 


Dwell Time Inputs 


G-18" 


G-18" 


С-18* | G-18* 


G-18" | G-18* | G-18" | G-18" | G-18" 


С-18* 


Terminal Тит Times 


Routing 


6-29 


Operating Variability 


6-30 


Peak Service Delivery 


Simulated Congestion 
Locations — Future CBTC 


Section G.2 — Future 
Baseline (CBTC) Operating 
Plan 

Section G.3 — CBTC Network 
Capacity & Peak Simulated 
Service 


G-33* 


G-77* 


Section G.4 — Time-Distance 
Charts 


G-220* 


Section G.5 - Simulated 
Station Occupancy Charts 
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Table A.4-23. Future CBTC Baseline, @Line, 96 Street – 181 Street 


EXECUTIVE SUMMARY 
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Average Speeds: Peak 
Periods С-4 
Simulated Terminal On-Time 
Performance & Comparison 
by Line (Wayside and CBTC) C-12 
Dwell Time Inputs G-18* | G-18* | G-18* | G-18* | G-18* | G-18* | G-18* | G-18* | G-18* | G-18* 
Terminal Turn Times 
Routing G-29 
Operating Variability G-30 
Peak Service Delivery C-22 
Simulated Congestion 
Locations – Future CBTC 
Section G.2 – Future 
Baseline (CBTC) Operating 
Plan 6-33" 
Section G.3 – СВТС Network 
Capacity & Peak Simulated 
Service GT 
Section G.4 — Time-Distance 
Charts G-236* 


Section G.5 - Simulated 
Station Occupancy Charts 
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Table A.4-24. Future CBTC Baseline, © Line, 191 Street — Van Cortlandt Park-242 Street 
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Average Speeds: Peak 
Periods C-4 
Simulated Terminal On-Time 
Performance & Comparison 
by Line (Wayside and CBTC]) C-12 
Dwell Time Inputs G-18* | G-18* | G-18* | G-18* | G-18* | G-18* | G-18* 
Terminal Turn Times G-27* 
Routing G-29 
Operating Variability G-30 
Peak Service Delivery C-24 
Terminal Capacity C-52 
Simulated Congestion 
Locations - Future CBTC 
Section G.2 - Future 
Baseline (CBTC) Operating 
Plan G-33* 
Section G.3 - CBTC Network 
Capacity & Peak Simulated 
Service G-77* 
Section G.4 - Time-Distance 
Charts G-236* 
Section G.5 - Simulated G- 
Station Occupancy Charts 294 
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Table A.4-25. Future CBTC Baseline, Ө Line, Flatbush Avenue - Brooklyn College to President Street and Ө 


Line, New Lots Avenue to Pennsylvania Avenue 


Flatbush Avenue — 


Brooklyn College 
Newkirk Avenue 
Beverly Road 
Church Avenue 
Winthrop Street 


Sterling Street 


President Street 


New Lots Avenue 


Van Siclen Avenue 


Pennsylvania Avenue 


Average Speeds: Peak 
Periods 


C4 


Simulated Terminal On-Time 
Performance & Comparison 
by Line (Wayside and CBTC) 


C-12 


Dwell Time Inputs 


G-18" | G-18* | С-18* | G-18" 


G-18* 


G-18* 


G-18* 


G-18* 


Terminal Turn Times 


G-27" 


С-27* 


Routing 
Operating Variability 


Ф 


-29 
-30 


Q 


Peak Service Delivery 


Terminal Capacity 


C-46 


C-49 


Simulated Congestion 
Locations — Future CBTC 


Section G.2 — Future 
Baseline (CBTC) Operating 
Plan 


G-43", G-49" 


Section С.З - CBTC Network 
Capacity 8 Peak Simulated 
Service 


6-77* 


Section G.4 — Time-Distance 
Charts 


G-140* 


G-124* 


Section G.5 - Simulated 
Station Occupancy Charts 


G- 
258 


G- 
254 
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Table A.4-26. Future CBTC Baseline, @ Line, Junius Street to Franklin Avenue and @@ Line, Franklin 
Avenue to Grand Army Plaza 
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Average Speeds: Peak 
Periods С-4 
Simulated Terminal On-Time 
Performance & Comparison 
by Line (Wayside and CBTC) С-12 
Dwell Time Inputs G-18* | G-18* | сив“ | 6-18* | G-18* | G-18* | 6-18^ | G-18* | G-18* | 9-18" 
Terminal Turn Times G-27* 
Routing G-29 
Operating Variability G-30 
Peak Service Delivery 
Terminal Capacity С-48 
Simulated Congestion 
Locations — Future CBTC C-32 
Section G.2 – Future 
Baseline (CBTC) Operating 
Plan G-43", G-49* 
Section С.З - CBTC Network 
Capacity & Peak Simulated 
Service G-77* 
Section G.4 — Time-Distance 
Charts G-124*, G-140* 
Section G.5 - Simulated G- 
Station Occupancy Charts 263 
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Table A.4-27. Future CBTC Baseline, 6) © Line, Bergen Street to Chambers Street 
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Average Speeds: Peak 

Periods C4 

Simulated Terminal On-Time 

Performance & Comparison 

by Line (Wayside and CBTC) C-12 

Dwell Time Inputs G-18* | G-18* | G-18* | G-18* | G-18* | G-18* | G-18* | G-18* | G-18* | G-18* 

Terminal Turn Times 

Routing G-29 

Operating Variability G-30 

Peak Service Delivery C-18 

Terminal Capacity 

Simulated Congestion 

Locations – Future CBTC 

Section G.2 – Future 

Baseline (CBTC) Operating 

Plan С-43*, G-49* 

Section G.3 — CBTC Network 

Capacity & Peak Simulated 

Service С-77* 

Section G.4 — Time-Distance 

Charts С-124*, G-140* G-220* 

Section G.5 - Simulated 

Station Occupancy Charts 
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Table A.4-28. Future CBTC Baseline, @ © Line, 14 Street to 135 Street and 6) Line, 145 Street and Harlem - 
148 Street 


14 Street 


34 Street – Penn Station 
Times Square - 42 Street 


72 Street 


96 Street 


Central Park North — 
110 Street 
116 Street 
125 Street 
135 Street 


145 Street 
Harlem — 148 Street 


Average Speeds: Peak 
Periods 


Simulated Terminal On- 
Time Performance & 
Comparison by Line 
(Wayside and CBTC) 


Dwell Time Inputs 


G-18" 


G-18* | G-18* 


G-18* 


G-18" 


6-18 | G-18* | G-18* 


G-18* 


Terminal Turn Times 


G-27" 


Routing 


Operating Variability 


Peak Service Delivery 


C-21 


C-22 


C-25 


Terminal Capacity 


C-50 


Simulated Congestion 
Locations — Future CBTC 


C-32 


Section G.2 – Future 
Baseline (CBTC) 
Operating Plan 


G-43*, G-49* 


Section G.3 - CBTC 
Network Capacity & Peak 
Simulated Service 


G-77* 


Section G.4 - Time- 
Distance Charts 
Section G.5 - Simulated 
Station Occupancy 
Charts 


G-220* 


G- 
289 
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Table A.4-29. Future CBTC Baseline, @ © Line, 149 Street-Grand Concourse to East 180 Street 
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Average Speeds: Peak 
Periods С-4 
Simulated Terminal On-Time 
Performance & Comparison 
by Line (Wayside and CBTC) C-12 
Dwell Time Inputs G-18* | G-18* | G-18" | G-18* | G-18* | G-18* | G-18* | G-18* | G-18* | G-18* 
G-23" | G-23* | G-23* | G-23* | G-23" | G-23* | G23* | G23* | G23* | G-23" 
Terminal Turn Times 
Routing G-29 
Operating Variability G-30 


Peak Service Delivery 


C-23 


Terminal Capacity 


Simulated Congestion 
Locations — Future CBTC 


Section G.2 — Future 
Baseline (CBTC) Operating 
Plan 


G-43", G-62" 


Section О.3 - CBTC Network 
Capacity 8 Peak Simulated 
Service 

Section G.4 — Time-Distance 
Charts 


6-77* 


С-172*, G-188* 


Section G.5 - Simulated 
Station Occupancy Charts 
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Table A.4-30. Future CBTC Baseline, @ © Line, Bronx Park East to Nereid Avenue; @ Line, Wakefield-241 


Street 


Bronx Park East 


Pelham Parkway 
Allerton Avenue 
Burke Avenue 
Gun Hill Road 


219 Street 


225 Street 


233 Street 


Nereid Avenue 


Wakefield — 241 Street 


Average Speeds: Peak 
Periods 


C4 


Simulated Terminal On-Time 
Performance & Comparison 
by Line (Wayside and CBTC 


C-12 


Dwell Time Inputs С-18* | G-18* | G-18* | С-18* | С-18* | G-18* | G-18* | G-18* | С-18* 
G-23* | G-23" | G-23* | С-23* | G23* | G-23" | 6-23 | G-23* 
Terminal Turn Times G-27* 
Routing G-29 
Operating Variability G-30 


Peak Service Delivery 


Terminal Capacity 


C-51 


Simulated Congestion 
Locations — Future CBTC 


Section G.2 — Future 
Baseline (CBTC) Operating 


Plan С-43*, G-62* 
Section G.3— CBTC Network 

Capacity 8 Peak Simulated 

Service G-77* 
Section G.4 — Time-Distance 

Charts G-172* 


Section G.5 - Simulated 
Station Occupancy Charts 


G- 
281 
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Table A.4-31. Future CBTC Baseline, 6) Line, Morris Park to Eastchester - Dyre Avenue 
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Average Speeds: Peak 
Periods C-4 
Simulated Terminal On-Time 
Performance & Comparison 
by Line (Wayside and CBTC) С-12 
Dwell Time Inputs С-23* | G-23" | G-23" | 6-23 
Terminal Turn Times G-27* 
Routing G-29 
Operating Variability G-30 
Peak Service Delivery C-27 
Terminal Capacity C-54 
Simulated Congestion 
Locations — Future CBTC 
Section G.2 – Future 
Baseline (CBTC) Operating 
Plan G-62* 
Section G.3 — CBTC Network 
Capacity & Peak Simulated 
Service G-77* 
Section G.4 — Time-Distance 
Charts G-188* 
Section G.5 - Simulated G- 
Station Occupancy Charts 276 
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Table A.4-32. Future CBTC Baseline, Ө Line, Flatbush Avenue — Brooklyn College to President Street and Ө 


Line, New Lots Avenue to Pennsylvania Avenue 
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Average Зреед5: Peak 
Periods С-4 
Simulated Terminal On-Time 
Performance & Comparison 
by Line (Wayside and CBTC) C-12 
Dwell Time Inputs G-23* | G-23" | G-23" | G23* | G23* | G-23" G-23" | 6-23“ 
Terminal Turn Times G-27* G-27* 
Routing G-29 
Operating Variability G-30 
Peak Service Delivery 
Terminal Capacity C-46 C-49 
Simulated Congestion 
Locations — Future CBTC 
Section G.2 – Future 
Baseline (CBTC) Operating 
Plan С-62* G-55* 
Section С.З - CBTC Network 
Capacity & Peak Simulated 
Service G-77* 
Section G.4 – Time-Distance 
Charts G-140* G-124* 
Section G.5 - Simulated G- G- 
Station Occupancy Charts 258 254 
IRT CAPACITY STUDY 90 0 0 O O O LINES JULY 2020 


Page A-52 


EXECUTIVE SUMMARY 


Table A.4-33. Future CBTC Baseline Calibration, @ Line, Junius Street to Nostrand Avenue and @@ Line, 
Franklin Avenue to Grand Army Plaza 
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Average Speeds: Peak 
Periods C4 
Simulated Terminal On-Time 
Performance & Comparison 
by Line (Wayside and CBTC) C-12 
Dwell Time Inputs С-23* | G-23* | G-23* | G-23* | С-23* | G-23" | G-23* | G23* | G-23* | G-23" 
Terminal Turn Times G-27* 
Routing G-29 
Operating Variability G-30 


Peak Service Delivery 


Terminal Capacity 


C-48 


Simulated Congestion 
Locations — Future CBTC 


C-32 


Section G.2 — Future 
Baseline (CBTC) Operating 
Plan 


G-55* 


6-55", G-62" 


Section С.З - CBTC Network 
Capacity 8 Peak Simulated 
Service 


6-77* 


Section С.4 — Time-Distance 
Charts 


G-124* 


G-124*, G-140* 


Section G.5 - Simulated 
Station Occupancy Charts 


G- 
263 
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Table A.4-34. Future CBTC Baseline, ӨӨ Line, Bergen Street to Grand Central – 42 Street 


Bergen Street 


Atlantic Avenue — 
Barclays Cente 
Nevins Street 
Borough Hall 
Bowling Green 


Wall Street 
Fulton Street 


Brooklyn Bridge – City Hall 


14 Street — Union Square 


Grand Central — 42 Street 


Average Зреед5: Peak 
Periods 


C-4 


Simulated Terminal On-Time 
Performance 4 Comparison 
by Line (Wayside and CBTC) 


C-12 


Dwell Time Inputs 


G-23" 


G-23" | С-23* | G-23" | G-23" 


G-23* | G-23" | G-23* 


G-23" 


G-23" 


Terminal Turn Times 


Routing 


G-29 


Operating Variability 


G-30 


Peak Service Delivery 


C-18 


C-19 


Terminal Capacity 


Simulated Congestion 
Locations — Future CBTC 


C-32 


C-32 


Section G.2 — Future 
Baseline (CBTC) Operating 
Plan 


Capacity & Peak Simulated 
Service 


G-55", G-62" 


С-77* 


Section О.3 - CBTC Network 


Section G.4 — Time-Distance 
Charts 


G-124*, G-140* 


С-108*, С-92* 


Section G.5 - Simulated 
Station Occupancy Charts 


G- 
268 
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Table A.4-35. Future CBTC Baseline, ӨӨ Line, 59 Street to 138 Street-Grand Concourse апа Ө Line, 149 


Street - Grand Concourse to 176 Street 


59 Street 


86 Street 
125 Street 
138 Street — 
Grand Concourse 
149 Street — 
Grand Concourse 


161 Street – Yankee Stadium 


167 Street 


170 Street 


Mt Eden Avenue 
176 Street 


Average Speeds: Peak 
Periods 


Са 


Simulated Terminal On-Time 
Performance & Comparison 
by Line (Wayside and CBTC) 


Dwell Time Inputs 


G-23" 


С-23* | G-23" | 6-23* 


G-23" 


G-23" 


G-23* | G-23" 


Terminal Turn Times 


Routing 
Operating Variability 


Peak Service Delivery 


C-20 


Terminal Capacity 


Simulated Congestion 
Locations — Future CBTC 


Section G.2 — Future 
Baseline (CBTC) Operating 
Plan 


G-55", G-62" 


G-55" 


Section G.3 – CBTC Network 
Capacity 8: Peak Simulated 
Service 


G-77* 


Section G.4 — Time-Distance 
Charts 


G-92" 


G-204* 


Section G.5 - Simulated 
Station Occupancy Charts 
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Table A.4-36. Future CBTC Baseline, Ө Line, Burnside Avenue to Woodlawn 


Burnside Avenue 
183 Street 
Fordham Road 
Kingsbridge Road 
Bedford Park Boulevard — 
Lehman College 
Mosholu Parkway 
Woodlawn 


Average Speeds: Peak 
Periods CA 
Simulated Terminal On-Time 
Performance & Comparison 
by Line (Wayside and CBTC) C-12 

Dwell Time Inputs G-23" | 62% | G23* | 6-23* | G23* | 6-23* 
Terminal Turn Times G-27* 
Routing G-29 

Operating Variability G-30 

Peak Service Delivery C-26 
Terminal Capacity C-53 
Simulated Congestion 
Locations — Future CBTC 
Section G.2 – Future 
Baseline (CBTC) Operating 
Plan G-55* 
Section G.3 – CBTC Network 
Capacity & Peak Simulated 
Service G-77* 
Section G.4 — Time-Distance 
Charts G-204* 

Section G.5 - Simulated G- 
Station Occupancy Charts 285 
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Table A.4-37. Future CBTC Baseline, O Line, Brooklyn Bridge-City Hall to Grand Central - 42 Street 


Brooklyn Bridge - City Hall 
Canal Street 
Spring Street 

Bleecker Street 
Astor Place 
14 Street — Union Square 
23 Street 
28 Street 
33 Street 
Grand Central — 42 Street 


Average Speeds: Peak 
Periods С-4 
Simulated Terminal On-Time 
Performance & Comparison 
by Line (Wayside and CBTC) C-12 

Dwell Time Inputs G-23* | G23* | G23* | G23* | G23* | 6-23* | G23* | G23* | G-23" 
Terminal Turn Times 
Routing G-29 
Operating Variability G-30 
Peak Service Delivery C-19 
Terminal Capacity 
Simulated Congestion 
Locations – Future CBTC С-32 С-32 
Section G.2 – Future 
Baseline (CBTC) Operating 
Plan G-67* 
Section G.3 – CBTC Network 
Capacity & Peak Simulated 
Service G-77* 
Section G.4 – Time-Distance 
Charts G-92* 
Section G.5 - Simulated G- 

Station Occupancy Charts 268 
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Table A.4-38. Future CBTC Baseline, @ Line, 51 Street to 125 Street 
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Average Speeds: Peak 
Periods C4 
Simulated Terminal On-Time 
Performance & Comparison 
by Line (Wayside and CBTC) C-12 
Dwell Time Inputs G-23* | G-23* | G23* | G23* | G23* | 6-23* | G23* | 6-23* | G23* | 6-23* 
Terminal Turn Times 
Routing G-29 
Operating Variability G-30 
C-20 


Peak Service Delivery 


Terminal Capacity 


Simulated Congestion 
Locations — Future CBTC 


Section G.2 — Future 


Baseline (CBTC) Operating 
Plan G-67* 


Section С.З - CBTC Network 
Capacity & Peak Simulated 


Service G-77* 
Section G.4 — Time-Distance 
Charts G-92* 


Section G.5 - Simulated 
Station Occupancy Charts 
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Table A.4-39. Future CBTC Baseline, Ө Line, 3 Avenue - 138 Street to Elder Avenue 
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Average Speeds: Peak 
Periods C4 
Simulated Terminal On-Time 
Performance & Comparison 
by Line (Wayside and CBTC) C-12 
Dwell Time Inputs G-23* | G-23* | G-23* | 6-24“ | G23* | 6-23* | 6-23* | 6-23“ | 6-23* 
Terminal Turn Times 
Routing G-29 
Operating Variability G-30 
Peak Service Delivery C-28 
Terminal Capacity 
Simulated Congestion 
Locations — Future CBTC 
Section G.2 – Future 
Baseline (CBTC) Operating 
Plan G-67* 
Section G.3 – CBTC Network 
Capacity & Peak Simulated 
Service G-77* 
Section G.4 – Time-Distance | G-92* 
Charts G- 
156 G-156* 
Section G.5 - Simulated 
Station Occupancy Charts 
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Table A.4-40. Future CBTC Baseline, O Line, Morrison Avenue - Soundview to Pelham Bay Park 
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Average Speeds: Peak 
Periods C4 
Simulated Terminal On-Time 
Performance & Comparison 
by Line (Wayside and CBTC) C-12 
Dwell Time Inputs G-23* | G23* | G23* | G23* | G23* | G-23* | G23* | 6-23* 
Terminal Turn Times G-27* G-27* 
Routing G-29 
Operating Variability G-30 
Peak Service Delivery 
Terminal Capacity C-54 
Simulated Congestion 
Locations — Future CBTC С-32 
Section G.2 – Future 
Baseline (CBTC) Operating 
Plan G-67* 
Section G.3 — CBTC Network 
Capacity & Peak Simulated 
Service G-77* 
Section G.4 — Time-Distance 
Charts G-156* 
Section G.5 - Simulated G- 
Station Occupancy Charts 272 
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BASELINE WAYSIDE CALIBRATION SIMULATION TECHNICAL MEMORANDUM 


B.0 Revision History — This Section 


Revision No. Date Description of Revision 
0 July 12, 2019 Initial Release 
1 April 14, 2020 Updated to reflect full Phase I-IV simulation 


results 


June 10, 2020 


Updated to incorporate NYCT review comments 


July 31, 2020 


Final Release 
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BASELINE WAYSIDE CALIBRATION SIMULATION TECHNICAL MEMORANDUM 
B.1 Introduction 


For the introduction to this study, including a description of the study area and phases, and study 
methodology, refer to Part A of this report. 
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B.2 Summary 


This Technical Memorandum details the A-Division full-network (Phase I-IV) simulation database 
development and calibration effort for existing NYCT operations using the TrainOps software 
developed by LTK. It includes descriptions of all input data, assumptions and methodologies 
which were used to produce the simulation and calibrate results to typical "real world" operation. 
It also confirms and quantifies many capacity constraints ("choke points") that are well-known to 
NYCT. The model highlights significant capacity constraints at the following locations, with 
additional detail provided in Section B.3.4: 


Brooklyn 


a) 


b) 


с) 


д) 


Nostrand Junction [Page D-10], where @ Line service conflicts with @ Line and 
Ө Line service, causing a loss of capacity on all lines. 


Flatbush Avenue / Brooklyn College [Page D-3] terminal operations, where lack 
of buffer (overrun) tracks and tight terminal track geometry constrain terminal 
capacity. This constraint is exacerbated by the side platform layout, prompting 
NYCT's decision to maintain dedicated tracks for the @ Line and © Line for 
passenger and crew convenience. 


New Lots Avenue [Page D-9] terminal, where tight terminal track geometry and 
an interlocking governing entrance to Livonia Yard constrain terminal capacity, 
compounded by frequent turning @ Line trains conflicting with yard put-ins and 
pull-outs for the Ө Line plus some "overflow" Ө Line, Ө пе, and Ө Line trains. 


Crown Heights - Utica Avenue [Page D-7] terminal, where passenger 
connections are made between the Ө Line and Ө Line services and where the O 
Line utilizes a relay-type turnback with relay Train Operators. 


Manhattan 


a) 


b) 


с) 


The Lexington Avenue Line between 14 Street - Union Square [Раде D-23] and 
Grand Central - 42 Street [Page D-26] where long dwell times on the Band O 
Line trains (including significant passenger transfers and dwell time impacts of the 
platform gap fillers in the southbound direction at 14 Street), high scheduled train 
volumes and civil speed restrictions entering and leaving these two stations cause 
congestion. 


The Lexington Avenue Line at 125 Street [Page D-34] where long dwell times on 
the @ and Ө Line trains (including dwell time impacts of significant transfers with 
the Q Line) and slow speeds associated with "forced" diverge routes (all trains 
must use the reverse leg of switches in order to continue on their normal route) 
cause congestion. 


Тһе 142 Street flat junction [Page D-43] where southbound @ Line trains from 
the Bronx conflict with @ Line trains to the Harlem - 148 Street [Page 0-43] 
terminal at a diamond crossing, causing a loss of capacity on both lines. 
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e The Bronx 


a) Van Cortlandt Park - 242 Street [Page D-45] terminal operation where the @ Line 
trains entering or leaving service must perform a double reverse move (once on 
the center track at 238 Street, once at the terminal) to operate between yard and 
terminal, conflicting with a high volume of southbound revenue trains from Van 
Cortlandt Park - 242 Street. 


b) The complex "slot swapping" and merging operation of the O Line trains between 
3 Avenue - 149 Street and the Lexington Avenue Line Harlem River Tubes where 
this southbound service leaves the shared operation with the €) Line and then 
merges with the @ Line between 149 Street - Grand Concourse and 138 Street - 
Grand Concourse or just south of 138 Street (depending on time of day) with the 
reverse diverges and merges occurring northbound. 


c) Wakefield - 241 Street [Page D-56] terminal operation where the @ Line trains 
entering or leaving service must perform a double reverse move (once on the 
center track at Nereid Avenue, once at the terminal) to operate between yard and 
terminal, conflicting with a high volume of northbound revenue trains and 
compounded by Ө Line trains operating directly from the yard to Nereid Avenue in 
the morning and from Nereid Avenue directly to the yard in the evening (with 
extended dwells at Nereid Avenue to sweep trains of passengers before 
proceeding to the yard). 


Calibration results include simulated velocity profiles (which are compared with actual NYCT 
event recorder data from A-Division trips), end terminal on-time performance (which is compared 
with NYCT-reported data for the 12 months ending in November 2019), average speeds, travel 
times, peak service delivery (simulated versus scheduled), time-distance string charts, terminal 
occupancy charts and delay locations across the simulated network. 


The TrainOps® simulation results were used to calculate minimum supportable headways and 
the corresponding theoretical trains per hour across all services and tracks in the study area. The 
minimum supportable headway analysis was then used to develop overall network capacity 
graphics for morning and evening peak periods. Minimum supportable headway tables and 
network capacity graphics are included in Section B.3.4, using the NYCT operating plan as the 
basis for the calibrated model. Detailed morning and evening peak service capacity for the above 
locations and all other station-station pairs throughout the network is provided in Section F.4. 


The capacities of the terminals are based on terminal microsimulations developed using the 
TrainOps® database of the A-Division network. These analyses are conducted by simulated 
batches of trains at a set initial aggressive headway from a station approaching to the terminal to 
the terminal itself and then return. Simulations, which measure the resultant throughput leaving 
the terminal area, are based on full-length trains of the type that normally uses the terminal under 
analysis with the same schedule margin as is used in the calibrated network simulation. 
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B.3 Calibration Results 


Calibration results include simulated velocity profiles (which are compared with actual NYCT 
event recorder data from A-Division trips), end terminal on-time performance (which is compared 
with NYCT-reported data from the last year), average speeds, peak service delivery (simulated 
versus scheduled), time-distance string charts, terminal occupancy charts and delay locations 
across the simulated network. The future CBTC simulation scenarios, reported in Part C of this 
study report, compare improvements versus existing operation in terms of end-terminal on-time 
performance, average speeds and peak service delivery. 


The input data, assumptions, and methodology used to produce the wayside calibration results in 
this section are included in Section F.1. 


B.3.1 Velocity Profiles and Travel Time Results 
B.3.1.1 Velocity Profiles 


NYCT Division of Car Equipment provided vehicle event recorder data for A-Division trips 
on each line in the study area. The data include many parameters applicable to vehicle 
diagnostics and incident investigations; only time and velocity data were applicable to the 
A-Division simulation effort. Some NYCT vehicles have two velocity channels: the 
traditional tachometer (axle counter) output and Doppler radar output. The two velocity 
outputs were found to track very closely and an average of the two was used. For an 
example refer to Figure B.3-1. 


Figure B.3-1. Example of A-Division Event Recorder Data 


No. 4 Line - Utica to Woodlawn 


---11/6/2018 20:40 — 11/7/2018 6:15 — 11/7/2018 8:59 11/7/2018 14:43 — 11/7/2018 17:40 
— 11/7/2018 17:55 — 11/8/2018 12:10 — 11/8/2018 14:55 — 11/8/2018 17:40 — 11/8/2018 20:58 
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The STV Team converted the velocity versus time into velocity versus distance plots. The 
data is not geo-coded but the NYCT Division of Operations Planning was able to provide 
Automated Train Supervision (ATS) data for the subject vehicles that allowed the locations 
of interest to be plotted. Multiple trips were overlaid to provide a sense of typical 
congestion and Train Operator behavior, as shown in Figure B.3-1. The station-to-station 
pairs show a wide variety of conditions; for example, all ten trips between 59 Street and 
86 Street show delay-free operation with very little variation in train operations, whereas 
the trips between Brooklyn Bridge and Grand Central - 42 Street show several trips with 
significant delays. Some variation among trips through areas such as Nostrand Junction 
likely is due to different Train Operator responses to Grade Time (GT) signals. 


A full set of event recorder data used in the calibration process is shown in Section F.2. 
The event recorder data includes TrainOps velocity profiles overlays for each line 
simulated. The TrainOps® velocity profiles were generated from single trip simulations 
without delays and thus reflect a simulated "best case scenario." 


B.3.1.2 | Simulated Travel Times by Line 


Table B.3-1 shows simulated travel times by line, reflecting results for the morning and 
evening peak periods. Only trips operating entirely within the 6 a.m. to 10 a.m. or 3 p.m. 
to 7 p.m. time periods are reflected. The table shows minimum, maximum and average 
travel times by line by direction. Morning and evening peak period results are shown 
separately and combined. 


Table B.3-1. Simulated Travel Times by Line 


Peak Northbound Southbound Overall 
Line | Period Min Мах | Average Min Max _ | Average Min Мах _ | Average 
АМ 0:58:14 | 1:00:46 | 0:58:43 | 0:58:50 | 1:03:32 | 1:00:21 | 0:58:14 | 1:03:32 | 0:59:33 
Ө РМ 1:00:00 | 1:04:04 | 1:00:54 | 0:57:15 | 0:58:47 | 0:57:47 | 0:57:15 | 1:04:04 | 0:59:23 
Both 0:58:14 | 1:04:04 | 1:00:00 | 0:57:15 | 1:03:32 | 0:58:54 | 0:57:15 | 1:04:04 | 0:59:27 
AM 1:37:58 | 1:43:03 | 1:40:15 | 1:40:14 | 1:56:03 | 1:49:44 | 1:37:58 | 1:56:03 | 1:45:25 
О (РМ 1:40:31 | 1:50:03 | 1:45:19 | 1:42:24 | 1:51:18 | 1:46:12 | 1:40:31 | 1:51:18 | 1:45:49 


Both 1:37:58 | 1:50:03 | 1:42:47 | 1:40:14 | 1:56:03 | 1:47:52 | 1:37:58 | 1:56:03 | 1:45:38 


Figure B.3-2 shows minimum, maximum, and average speed by line by direction. Morning 
and evening peak period results are shown separately and as a combined set of peak 
period statistics. Results for each line only include trips making the regular stopping 
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pattern from terminal to terminal and operating completely within the 6 a.m.to 10 a.m. or 
3 p.m. to 7 p.m. time periods. 


Figure B.3-2. Simulated Average Speed (mph) by time period, direction, time of day and line 


Simulated Average Speeds - Peak Periods 
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B.3.2 Terminal On-Time Performance 


NYCT maintains a legacy statistic, terminal on-time performance, that measures lateness versus 
schedule. This is considered a legacy statistic because it does not measure the experience of 
most customers, who ride trains for middle segments of lines but do not actually use services to 
an end terminal. Trips that arrive early, precisely on schedule or no more than 5 minutes late are 


considered “on time.” 


Table B.3-2 displays A-Division terminal on-time performance by line 


including average reported on-time performance for the 12 months ending in November 2019. 


Table B.3-2. A-Division Reported Terminal On-Time Performance by Line — Dec 2018 to Nov 2019 


December 
2018 


January 2019 
February 2019 


March 2019 


April 2019 


May 2019 
June 2019 


July 2019 


August 2019 
September 
2019 


October 2019 


November 
2019 
Average 


0 78.0% 


85.1% | 83.6% 


86.0% 


87.1% 


83.8% | 82.6% 


85.3% 


88.2% | 90.5% 


86.0% 


84.2% | 85.0% 


61.9% 


72.4% | 72.1% 


72.0% 


76.0% 


73.6% | 75.6% 


71.0% 


76.1% | 78.2% 


79.0% 


81.2% | 74.1% 


74.0% 


82.6% | 85.2% 


79.7% 


85.9% 


82.0% | 81.9% 


80.6% 


85.8% | 88.5% 


88.9% 


89.3% | 83.7% 


66.0% | 70.3% 


73.9% 


75.7% 


74.0% | 74.0% 


74.4% 


79.8% | 76.1% 


77.4% 


76.6% | 73.3% 


70.1% 


74.4% | 75.8% 


78.8% 


81.4% 


79.7% | 81.5% 


75.3% 


81.8% | 78.6% 


80.7% 


79.5% | 78.1% 


ө 
ө 
© (617% 
ө 
о 


72.5% 


72.2% | 744% 


75.5% 


75.1% 


76.2% | 79.3% 


80.9% 


87.2% | 78.5% 


77.0% 


77.5% | 77.2% 


9 99.8% 


99.9% | 99.8% 


99.7% 


99.8% 


99.8% | 99.9% 


99.4% 


99.5% | 99.5% 


98.3% 


98.1% | 99.5% 


Average* | 76.3% 


80.7% | 81.5% 


82.3% 


84.0% 


82.7% | 83.5% 


83.0% 


86.9% | 84.9% 


84.2% 


84.1% | 82.8% 


Note: *МТА reports the Average On-Time Performance per month as the above. The straight mathematical average per month 
is lower. For example, in December 2018, МТА reports the average to be 76.3% but the straight mathematical average is 


74.096. 


Table B.3-3 displays simulated on-time performance by line and by lateness threshold. The 5- 
minute lateness threshold is comparable to the NYCT-reported terminal on-time performance. 


Table B.3-3. Simulated Terminal On-Time Performance by Line 


Lateness 
Threshold 00:00:00 00:05:00 00:10:00 АН Stops 
Subway Line Trips Pct (70) Trips Pct (Yo) Trips Pct (Yo) Trips Pct (70) 
© 101 21.9% 427 92.4% 450 97.4% 462 100% 
o 74 22.8% 263 81.2% 317 97.8% 324 100% 
ө 197 64.4% 285 93.1% 304 99.3% 306 100% 
о 257 69.5% 339 91.6% 361 97.6% 370 100% 
o 114 34.796 306 93.096 321 97.696 329 10096 
9 227 41.7% 493 90.6% 536 98.5% 544 100% 
Combined 970 41.5% 2113 90.5% 2289 98.0% 2335 100% 
Lateness 
Threshold 00:00:00 00:05:00 00:10:00 АН Stops 
Subway Line Trips Pct (96) Trips Pct (90) Trips Pct (90) Trips Pct (96) 
507 99.896 508 100.096 508 100.095 508 10096 
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Table B.3-4 compares simulated OTP with that reported in November 2019 and for the 12 months 
ending in November 2019. All lines exhibit higher ОТР in the TrainOps® baseline model 


compared to the NYCT 12-month average. 


Table B.3-4. Comparison of Terminal On-Time Performance by Line 


Subway Reported A-Division - Reported A-Division - 

Line November 2019 12 Month Average Simulated 
Ф 84.2% 85.0% 92.4% 
[2] 81.296 74.1% 81.2% 
о 89.3% 83.7% 93.1% 
[4] 76.696 73.3% 91.6% 
9 79.5% 78.1% 93.0% 
9 77.5% 77.2% 90.6% 
Ө 98.1% 99.5% 100.0% 

Ауегаде* 84.1% 82.8% 90.5% 


Note: *МТА reports the Average On-Time Performance per month as the above. The straight mathematical average 
per month is lower. 


B.3.3 Peak Service Delivery 


Scheduled peak service delivery was derived from the NYCT operating plan and compared to the 


simulated peak service delivery at several key locations throughout the study area. 


Service 


delivery is measured in terms of trains passing in the peak 60 minutes during the morning and 
evening. Peak periods and service deliveries are only reported in this section if they fall 
completely within the 6 a.m.to 10 a.m. or 2 p.m. to 8 p.m. time periods. Comparing simulated 
versus scheduled operation is very useful in understanding where capacity-constrained 
operations prevent full scheduled service delivery. 
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B.3.3.1 


Table B.3-5. Scheduled and Simulated Peak Hour Service Delivery — Nevins Street 


Nevins Street 


Morning Pea 


k Service Delivery 


Ө OLine 


@@Line 


Е ТРН 19 23 
5 | Scheduled 
9 Peak Hour 8:40 — 9:40 8:08 — 9:08 
t TPH 20 24 
o | Simulated 
z Peak Hour 8:59 — 9:59 8:09 — 9:09 
= TPH 22 24 
s | Scheduled 
9 Peak Hour 8:11 - 9:11 8:01 — 9:01 
|. ТРН 23 25 
o | Simulated 
a Peak Hour 8:12 – 9:12 7:49 — 8:49 
Evening Peak Service Delivery 
об: пе Об: пе 
Е ТРН 22 26 
5 | Scheduled 
5 Реак Ноџг 16:41 - 17:41 17:17 - 18:17 
= TPH 22 26 
о | Simulated 
z Peak Hour 16:42 - 17:42 17:15 - 18:15 
po TPH 19 25 
5 | Scheduled 
9 Peak Hour 16:51 - 17:51 16:44 - 17:44 
|. ТРН 20 26 
o | Simulated 
N Peak Hour 17:02 - 18:02 16:45 - 17:45 
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B.3.3.2 


Grand Central - 42 Street 


Table B.3-6. Scheduled and Simulated Peak Hour Service Delivery - Grand Central - 42 Street 


Morning Peak Service Delivery 
O OLine @Line 

Е ТРН 25 19 
5 | Scheduled 
9 Peak Hour 8:31 - 9:31 8:26 — 9:26 
= TPH 26 20 
о | Simulated 
= Peak Hour 8:28 — 9:28 8:35 — 9:35 
= TPH 27 20 
s | Scheduled 
9 Peak Hour 7:36 — 8:36 7:50 — 8:50 
|. ТРН 27 20 
o | Simulated 
Ф Реак Ноиг 7:29- 8:29 7:36 - 8:36 

Evening Peak Service Delivery 

од пе @Line 

s TPH 27 18 
5 | Scheduled 
5 Реак Ноџг 17:42 - 18:42 16:29 - 17:29 
t TPH 25 19 
o | Simulated 
z Peak Hour 17:03 - 18:03 16:22 - 17:22 
po TPH 26 18 
5 | Scheduled 
E Peak Hour 15:46 – 16:46 15:41 - 16:41 
|. ТРН 27 19 
o | Simulated 
N Peak Hour 16:18 - 17:18 15:48 — 16:48 
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B.3.3.3 125 Street 


Table B.3-7. Scheduled and Simulated Peak Hour Service Delivery — 125 Street 


Morning Peak Service Delivery 
ӨО OLine @Line 

Е ТРН 25 19 
5 | Scheduled 
9 Peak Hour 8:43 — 9:43 8:42 — 9:42 
= TPH 24 20 
о | Simulated 
= Peak Hour 8:47 — 9:47 8:51 – 9:51 
= TPH 28 20 
5 | Scheduled 
2 Реак Ноџг 7:23 – 8:23 7:22 – 8:22 
= | _ ТРН 27 20 
o | Simulated 
Ф Реак Ноџг 7:18 — 8:18 7:18 — 8:18 

Evening Peak Service Delivery 

од пе @Line 

Е ТРН 27 18 
5 | Scheduled 
5 Реак Ноџг 17:55 - 18:55 16:47 - 17:47 
= TPH 23 19 
о | Simulated 
z Peak Hour 16:46 - 17:46 16:40 - 17:40 
po TPH 26 18 
5 | Scheduled 
9 Peak Hour 15:34 - 16:34 15:24 - 16:24 
|. ТРН 27 19 
o | Simulated 
Ф Реак Ноиг 16:07 - 17:07 15:28 - 16:28 
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B.3.3.4 


Times Square - 42 Street 


Table B.3-8. Scheduled and Simulated Peak Hour 
Service Delivery — Times Square - 42 Street 


Morning Peak Service Delivery 


@ Line об: пе 
3 TPH 19 19 
5 | Scheduled 
5 Реак Ноџг 8:52 – 9:52 8:55 – 9:55 
t TPH 18 18 
o | Simulated 
z Peak Hour 8:32 — 9:32 7:56 — 8:56 
Е ТРН 18 22 
5 | Scheduled 
9 Peak Hour 7:53 — 8:53 7:42 - 8:42 
|. ТРН 19 23 
o | Simulated 
Ф Реак Ноиг 7:56 - 8:56 7:50 - 8:50 

Evening Peak Service Delivery 
QLine об: пе 


Y TPH 16 22 

5 | Scheduled 

9 Peak Hour 17:14 - 18:14 17:12 - 18:12 
= TPH 16 22 

о Simulated 

z Peak Hour 17:05 - 18:05 17:05 - 18:05 
5 ТРН 16 19 

5 | Scheduled 

2 Peak Hour 16:25 - 17:25 16:17 - 17:17 
E|. TPH 17 20 

o | Simulated 

Ф Peak Hour 16:40 - 17:40 16:40 - 17:40 
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B.3.3.5 


Table B.3-9. Scheduled and Simulated Peak Hour Service Delivery — 96 Street 


96 Street 


Morning Peak Service Delivery 


QLine 


об: пе 


Е ТРН 18 18 

5 | Scheduled 

9 Peak Hour 8:47 — 9:47 8:19 — 9:19 
= TPH 18 19 

о | Simulated 

z Peak Hour 8:44 – 9:44 8:47 – 9:47 
= TPH 18 23 

s | Scheduled 

9 Peak Hour 7:41 — 8:41 7:34 — 8:34 
= | _ ТРН 19 23 

o | Simulated 

a Peak Hour 7:43 — 8:43 7:40 — 8:40 

Evening Peak Service Delivery 
QLine об: пе 

Е ТРН 17 22 

5 | Scheduled 

5 Peak Hour 17:57 - 18:57 17:20 - 18:20 
= TPH 16 22 

о | Simulated 

z Peak Hour 17:18 - 18:18 17:16 - 18:16 
po TPH 16 19 

5 | Scheduled 

9 Peak Hour 16:14 - 17:14 16:09 - 17:09 
|. ТРН 17 20 

o | Simulated 

a Peak Hour 16:28 - 17:28 16:32 - 17:32 
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B.3.3.6 231 Street 


Table B.3-10. Scheduled and Simulated Peak Hour 


Service Delivery — 231 Street 


Morning Peak Service Delivery 
Ө Line 
s TPH 12 
5 | Scheduled 
5 Peak Hour 8:58 — 9:58 
t TPH 12 
о | Simulated 
z Peak Hour 9:00 — 10:00 
Е ТРН 16 
5 | Scheduled 
9 РеаК Ноиг 7:07— 8:07 
E | _ ТРН 17 
o | Simulated 
a Peak Hour 7:18 - 8:18 
Evening Peak Service Delivery 
QLine 
s TPH 17 
5 | Scheduled 
9 Peak Hour 18:21 – 19:21 
= TPH 16 
о | Simulated 
z Peak Hour 17:43 – 18:43 
5 ТРН 16 
5 | Scheduled 
2 Peak Hour 15:50 - 16:50 
E|. TPH 17 
o | Simulated 
a Peak Hour 16:04 – 17:04 
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B.3.3.7 145 Street 


Table B.3-11. Scheduled and Simulated Peak Hour Service Delivery — 145 Street 


Morning Peak Service Delivery 
© Line 
B TPH 8 
5 | Scheduled 
9 Реак Ноиг 7:53 – 8:53 
= TPH 10 
о | Simulated 
= Peak Hour 8:23 - 9:23 
= TPH 12 
5 | Scheduled 
9 Peak Hour 7:22 - 8:22 
= | _ ТРН 12 
o | Simulated 
Ф Реак Ноиг 7:24 – 8:24 
Evening Peak Service Delivery 
Q Line 
g TPH 12 
5 | Scheduled 
9 Peak Hour 17:44 - 18:44 
= TPH 12 
о | Simulated 
z Peak Hour 18:13 - 19:13 
po TPH 9 
5 | Scheduled 
9 Peak Hour 14:56 — 15:56 
|. ТРН 9 
o | Simulated 
Ф Реак Ноџг 14:56 – 15:56 
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В.3.3.8  Baychester Avenue 


Table B.3-12. Scheduled and Simulated Peak Hour Service Delivery — Baychester Avenue 


Morning Peak Service Delivery 
OLine 
Е ТРН 8 
5 | Scheduled 
9 Peak Hour 8:59 — 9:59 
t TPH 8 
o | Simulated 
z Peak Hour 8:23 - 9:23 
= TPH 8 
s | Scheduled 
9 Peak Hour 7:08 — 8:08 
|. ТРН 8 
o | Simulated 
Ф Реак Ноиг 7:09 – 8:09 
Evening Peak Service Delivery 
OLine 
Е ТРН 9 
5 | Scheduled 
9 Peak Hour 15:57 - 16:57 
t TPH 9 
o | Simulated 
z Peak Hour 16:02 — 17:02 
po TPH 11 
5 | Scheduled 
9 Peak Hour 14:57 - 15:57 
|. ТРН 14 
o | Simulated 
N Peak Hour 14:49 - 15:49 
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B.3.3.9 Hunts Point Avenue 


Table B.3-13. Scheduled and Simulated Peak Hour Service Delivery – Hunts Point Avenue 


Morning Peak Service Delivery 
Q Line 

B TPH 17 
5 | Scheduled 
9 Реак Ноиг 8:58 - 9:58 
= : TPH 17 
o | Simulated 
z Peak Hour 8:58 — 9:58 
= TPH 21 
s | Scheduled 
9 Peak Hour 7:12 - 8:12 
|. ТРН 21 
o | Simulated 
Ф Реак Ноиг 7:18 - 8:18 

Evening Peak Service Delivery 

Q Line 

Е ТРН 19 
5 | Scheduled 
5 Реак Ноџг 17:15 – 18:15 
= . TPH 20 
o | Simulated 
z Peak Hour 17:15 - 18:15 
po TPH 18 
5 | Scheduled 
9 Peak Hour 15:12 - 16:12 
|. ТРН 19 
o | Simulated 
N Peak Hour 15:15 - 16:15 


B.3.4 Capacity and Peak Service Delivery 


Capacity is the total number of trains per hour the line can support. This is calculated by using 
minimum supportable headway. Capacity in trains per hour equals one hour (60 minutes) divided 
by the headway, defined in minutes and fractions thereof. 


Minimum supportable headway can be based on Proceed (green) or Caution (yellow) aspects. 
Using known minimum supportable headways from capacity-constrained segments (Lexington 
Avenue Line), using Caution (yellow) aspect headways provides the best prediction of NYCT line 
capacity. A small factor must be added to headway to account for Train Operator signal preview 
time and operating variability. 


Table F.5-1 and Table F.5-2 show the theoretical trains per hour at each station, in the morning 
and evening peak periods respectively, calculated using the calibrated Phase I-IV model in 
TrainOps®. These numbers were used to create the base layer showing the capacity in Figure 
B.3-3 and Figure B.3-4. In some segments, especially those with short station dwell times, 
localized TPH capacity computations may yield a value higher than 30 trains per hour. However, 
all segment-specific capacities have been capped at 30 trains per hour given overall system 
capacity limits. 


The NYCT operating plan was used as the basis for calibration. 
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Detailed morning and evening peak service capacity for all station-station pairs throughout the 
network is provided in Section F.4. 


Peak period service delivery is represented by colored lines corresponding to each of the services 
(volumes associated with @ Line and 6) Line trains are combined when operating on the same 
tracks in Manhattan as are the @ Line and @ Line trains), while available line and terminal 
capacity is represented by black lines. 


Thicker black lines correspond to territories with higher capacity. In segments where colored lines 
fully cover the underlying black lines, there is no available capacity. Gray boxes separate regions 
where localized track capacity changes; within each box, capacity presented in the graphic is 
constant. Yellow shading of tracks highlights severely capacity-constrained locations discussed 
in this report. Southbound and northbound line thicknesses do not necessarily match, as they 
reflect the peak hour operation for each line and direction. Therefore, southbound and 
northbound peak hour service levels may be different as shown in Figure B.3-3 for the morning 
peak period and in Figure B.3-4 for the evening peak period. 


Available capacity in one segment may not be utilizable if the line is capacity-constrained at other 
points in the network. It should also be noted that some track segments with available capacity 
may not have enough passenger demand to justify increasing service even if unconstrained by 
line capacity constraints in other segments. 


The capacities of the terminals are based on terminal microsimulations developed using the 
TrainOps® database of the A-Division network. These analyses are conducted by simulated 
batches of trains at a set initial aggressive headway from a station approaching to the terminal to 
the terminal itself and then return. Simulations are based on full-length trains of the type that 
normally uses the terminal under analysis with the same schedule margin as is used in the 
calibrated network simulation. 


In an iterative process, the initial aggressive headway for each successive batch is relaxed until 
a minimum achievable (“steady state") headway is reached. The reported result, in terminal trains 
per hour, reflects a 10 percent derating factor from the microsimulation theoretical result to the 
reported practical result, providing a small margin for Train Operator and dwell time variability. 
As an example, a theoretical microsimulation result of 20 TPH is derated by multiplying the result 
by 0.9 and obtaining a practical terminal capacity of 18 TPH. 


At terminals supported by nearby yards (including Westchester Yard's support of Pelham Bay 
Park), the terminal microsimulations assume a 50/50 split of trains entering service from the yard 
and turns from previous revenue trips in the morning peak period. In the evening, the terminal 
microsimulations assume a 50/50 split of trains leaving service to the yard and turns from previous 
revenue trips. At Flatbush Avenue - Brooklyn College, the terminal microsimulations assume 
continued segregation of the € Line and @ пе trains by track. 


All terminal microsimulations use the standard network simulation values of 5 seconds for 
interlocking route release time and 12 seconds for interlocking route establishment time for the 
next arriving train. All terminal microsimulations use the standard 90-second minimum turn time 
that is based on the use of dropback crews. 
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Figure B.3-3. Network Capacity and Morning Peak Scheduled Service 
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Figure B.3-4. Network Capacity and Evening Peak Scheduled Service 
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B.3.5 Simulated Congestion Locations 


Simulated congestion can be highlighted geographically by presenting length of signal delay per 
trip in each segment of the A-Division simulation. A secondary measure, presented in Section 
B.3.52, is the number of times that Station Time (ST) cutbacks are invoked in the simulation in 
each segment. The use of ST cutbacks reflects a train closing in on a train ahead at reduced 
speed. Comparison of ST cutback usage per segment can be misleading as not all segments 
have the same number of ST-equipped signals (in fact, some segments have none at all). 


B.3.5.1 Signal Delay 
For the purpose of presenting signal delay graphically, a segment is defined as station-to- 
Station. The STV Team computed simulated signal delay (in seconds) per trip, further 


dividing the statistics into East Side and West Side A-Division services. 


The figures use the following color conventions: 


e Green: Oto 10 seconds of signal delay per trip per segment 

• Yellow: 11 to 30 seconds of signal delay per trip per segment 

e Orange: 31 to 49 seconds of signal delay per trip per segment 

e Red: 50 or more seconds of signal delay per trip per segment 


Orange segments reflect significant congestion and red segments reflect severe 
congestion. Red segments should be targeted for mitigation through infrastructure and/or 
operating plan changes. 
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Figure B.3-5. Phase І schematic highlighting signal delay for the 6), € and 6) Lines 
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Figure B.3-6: Phase | schematic highlighting signal delay for the O, @ and @ Lines 
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Figure B.3-7: Phase II, Ш & IV schematic highlighting signal delay for the O, Ө and Ө Lines 


Average Signal Delay per Trip 
Lines 9, O ana О 
Wayside Signaling 
Reflects trips for the entire day 
Harlem River | | | | Harlem River/Lexington Av Tubes " Pelham Bay 
ШЕЛ F2F3 T" Ще НЕ a Park 
Manhattan - 125 St ща У РМ 
Valley 
| 116 St- 
Viaduct = Ж 
i Columbia CentralPak GM: 
Cathedral Pkwy -| | |- University “| North (110 St) 5 || | 5) 155 Ü [Buhre Av 
(105) | |- / E 5 
| | | [Middletown Rd 
103 St ҮТТЕ LISL2L1A 
\ в 
Lenox Avenue 
(Ө and © lines) 1165 | Westchester pg 
ВВ: Av Yard ру 
r O A 
71 96 St 110 St | PC PA 
| ивы 
103 St | 
| P2PA > 
86 St _РИРЗ 
xs da | [|Westchester Sq 
Broadway 869 | | = П?вгеда Av 
(©, Ө and © lines) "sc soli | [Castle Hil Av 
Њ: est || 3 | â 
па Hunter College | И! 
= - 
North ы ||| Parkchester 
Рејћат 
66 St-Lincoln Center 59 St (О Line) St Lawrence Av 
: Morrison Av- 
59 St-Columbus Circle 519“ |- мерт 
= Р2РМРЗ 
1508 J Elder Av 
1. ЧЇ Lexington Avenue ml 
Times 50-42 St мив = um PEN 9 Amtrak Hell Gate Line 
n 29. (O, O and @ lines) Whitlock Av 
tM isis 
ШШ 
; | 13354 ПП Hunts Point Av 
q n 34 St 
~ Penn Station 28 St 
28 St n 7239 | | |Longwood Av 
23 St | [Е 149 St 
ka " E 143 St- 
183\ Tth Avenue | ado Е Saint Mary's St 
, € and Ө lines | ||Сургезв Ау 
(0.0 ө ) ОЕ 
4% J Brook Av 
PW 
Christopher St- 
Sheridan Sq | DOREM ||| 202138 8 
Houston St | | Bleecker St 
|| Canal St 
| ( Spring St _ _ Harlem River! 
VIVAS Harlem River Lexington Av 
| || Сапа! St рорз М6 
X Aug. ЛҮП 
2018 
Drawing 4 NYCT-T-MA2-X 


IRT CAPACITY STUDY Q O O O O O O LINES 


Page B-2 


6 


JULY 2020 


BASELINE WAYSIDE CALIBRATION SIMULATION TECHNICAL MEMORANDUM 


Figure B.3-8: Phase |, Ш & IV schematic highlighting signal delay for the O, @ and @Lines 
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Figure B.3-9: Phase IV schematic highlighting signal delay for 6), O and © Lines 
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Figure B.3-10: Phase IV schematic highlighting signal delay for the Q and @Lines 
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Figure B.3-5, Figure B.3-6, Figure B.3-7, Figure B.3-8, Figure B.3-9, and Figure B.3-10 highlight 
many of the well-known A-Division capacity constraints. The approaches to the flat junctions at 
Brooklyn's Nostrand Junction and Manhattan's 142 Street Junction show as prominent congestion 
locations. The approaches to all A-Division terminals show at least one segment of orange 
(significant) or red (severe) congestion except South Ferry and Pelham Bay Park, both of which 
show yellow (moderate) congestion. The merge of the southbound @ Line and @ Line trains at 
138 St-Grand Concourse and the southbound morning merge of the @ Line local and express 
trains at 3 Av-138 St also show in the figures as congested locations. 


B.3.5.2 X Station Time Signal Control Line Cutback Events 
This measure reflects the percentage of potential times that Station Time (ST) cutbacks 
are invoked in the simulation in each segment. The use of ST cutbacks reflects a train 
closing in on a train ahead at reduced speed, thereby highlighting congestion locations. 
Detailed ST cutback usage statistics for northbound and southbound operations are 
included in Section B.3.5.2. The number of opportunities for ST cutbacks reflects 24-hour 
weekday operations. 
B.3.6 Time-Distance String Charts 
Time-distance string charts, shown in Section F.3, were generated from the simulation results for 
the morning and evening peak periods, distinguishing northbound and southbound trips on 
separate charts. Because of the complexity of the NYCT network, the tracks are separated into 
the following geographic territories: 
• 138 Street - Grand Concourse to Brooklyn Bridge; 
e Brooklyn Bridge to Nevins Street; 
e Nevins Street to New Lots Avenue; 
e Nevins Street to Flatbush Avenue -Brooklyn College; 
• Pelham Bay Park to 3 Avenue - 138 Street; 
e Wakefield - 241 Street to 138 Street - Grand Concourse; 
e Eastchester - Dyre Avenue to 138 Street - Grand Concourse; 
e Woodlawn to 138 Street - Grand Concourse; 
e Harlem - 148 Street to Nevins Street; and 
• Van Cortlandt Park - 242 Street to 96 Street. 
In all cases, the geographic territory is shown on the vertical axis with north at the top and south 


at the bottom. Trip plots ("strings") are shown heading up and to the right for northbound trips 
and heading down and to the right for southbound trips. 
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For all geographic territories, the @ Line is shown in light red, the €) and @ Lines are shown in 
red, the CQ and Ө Lines are shown in green, and the Ө Line is shown in dark grey. The Фапа O 
Lines are shown in different colors so that they can be distinguished from the trips running on the 
express tracks of their respective lines. 


The string charts reflect morning peak periods from 6 a.m.to 10 a.m. and evening peak periods 
from 3 p.m. to 7 p.m. The individual strings are labeled with the simulated trip ID that is 
constructed from information in the NYCT RTIF files: 


• Service, 

e Initial terminal departure time, 
• Run number, 

• Direction (“М" or “S”). 


While horizontal lines generally represent station stops, horizontal lines outside of station 
locations reflect simulated delays. This can be observed at Bowling Green, for example, where 
northbound Ө Line trips are held south of the station for Ө Line trips using the Battery Park Loop 
and requesting a route first. 


B.3.7 Terminal Station Occupancy Charts 


Terminal station occupancy charts are useful in assessing how congested terminals are, 
determining whether any late dispatches occurred in simulation and evaluating whether the 
simulated minimum required terminal dwell is sufficiently short to allow for recovery from lateness. 
As shown in Figure B.3-5, the TrainOps® station occupancy charts show scheduled station 
occupancy below the reference line corresponding to each station track and actual (simulated) 
occupancy above the line. 
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Figure B.3-5. Example of TrainOps® Station Occupancy Chart 
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Terminal occupancy charts are shown in Section F.4. The occupancies are color-coded using 
the NYCT standard colors for East Side and West Side A-Division services, with schedule and 
simulated occupancies shown in slightly different shades. Моп-геуепие trips such as the 
X5 0516 249 trip from New Lots Avenue to Flatbush Avenue - Brooklyn College are shown in 
gray, rather than the red or green revenue service color. Other non-revenue relay or loop moves 
are also shown in gray, such as the @ service at Brooklyn Bridge – City Hall and the @ service 
at Crown Heights - Utica Avenue. 


All trains on the Q © O © GG Lines are assumed to be 10 cars (510 feet) long and berthing is 
always at the end of platform in the modeling. Intermediate car stop markers are not considered. 
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C.0 Revision History - This Section 


Revision No. Date Description of Revision 
0 August 5, 2019 Initial Release 
1 August 28, 2019 Clarified future status of R142/R142A fleet under 


CBTC operation. Added New Lots Avenue 
terminal analysis 


2 Мау 4, 2020 Updated to reflect full Phase I-IV simulation 
results 
June 15, 2020 Updated to incorporate NYCT review comments 
July 31, 2020 Final Release 
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C.1 Introduction 


For the introduction to this study, including a description of the study area and phases, and study 
methodology, refer to Part A of this report. 
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C.2 Summary 


This Technical Memorandum details the A-Division full-network (Phases I-IV) future baseline 
simulation results with Communications-Based Train Control (CBTC) in service on all lines, using 
the TrainOps® software developed by LTK. The results for the future baseline simulation are 
compared with the existing baseline simulation results. The future baseline operating plan 
increases scheduled service on the A-Division East Side and West Side Lines during peak periods 
versus the existing baseline. Outside of peak periods, the future baseline operating plan 
maintains existing levels of service; this service planning strategy maximizes yard put-ins and lay- 
ups, testing the A-Division terminals’ abilities to manage service ramp-ups and ramp-downs with 
CBTC. For CBTC operating plans refer to Section G.2. 


C.2.1 Average Speed and On-Time Performance Comparison – Wayside versus CBTC 


The future baseline operating plan includes a peak service level of 30 TPH on the @Line, @Line, 
and combined @ and Ө Lines. On the combined Band Ө Lines, a peak service level of 26 TPH 
is scheduled due to concerns about capacity constraints at Nostrand Junction. The split of @Line 
and @ Line service in the peak is heavily weighted in favor of the @Line to manage the conflicts 
at Nostrand Junction. А total of 35 TPH, including Ө Line, Ө Line and Ө Line services, is 
scheduled to operate through a common Nostrand Junction track segment in each direction in 
peak periods. 


Future Baseline simulation results show significant improvements in travel time, line capacity, and 
terminal capacity over the existing wayside signaling operation. The existing baseline simulation 
results are presented in Part B of this report, including database development and calibration 
effort for existing NYCT operations. 


Figure C.2-1 shows minimum, maximum and average speed by line by direction, with the Existing 
Baseline results shown in gray and the Future Baseline (CBTC) results in blue. Morning and 
evening peak period results are shown separately and as a combined set of peak period statistics. 
Only trips operating entirely within the 6 a.m., to 10 a.m. or 3 p.m. to 7 p.m. time periods are 
reflected. As would be expected, the Ө, O, Ө, and Ө Lines show the highest average speeds 
as the services operate express in Manhattan. The @ and @ Lines show lower average speeds 
as the services operate local in Manhattan. 


Comparing the Future Baseline (CBTC) results with the existing wayside simulation, all lines show 
significant improvement in average travel time. This is due to the significant number of curve- 
related speed restrictions that are improved under CBTC and the ability of all A-Division trains to 
operate with CBTC acceleration rather than the lower wayside signaling acceleration. 
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Figure C.2-1: Average Speed (mph) Comparison by time period, direction, time of day and line 
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Table C.2-1 shows simulated on-time performance (OTP) for existing wayside operation by line 
and by lateness threshold. The 5-minute lateness threshold is comparable to the NYCT-reported 
end terminal on-time performance. 
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Table C.2-1. Simulated Terminal On-Time Performance by Line — 
Existing Baseline (Wayside) 


Lateness 
Threshold 00:00:00 00:05:00 00:10:00 АН Stops 
Subway Line Trips Pct (96) Trips Pct (Yo) Trips Pct (%) Trips Pct (90) 
© 101 21.9% 427 92.4% 450 97.4% 462 100% 
o 74 22.8% 263 81.2% 317 97.8% 324 100% 
ө 197 64.4% 285 93.1% 304 99.3% 306 100% 
о 257 69.5% 339 91.6% 361 97.6% 370 100% 
o 114 34.796 306 93.096 321 97.696 329 10096 
9 227 41.7% 493 90.6% 536 98.5% 544 100% 
Combined 970 41.5% 2,113 90.5% 2,289 98.0% 2,335 100% 
Ө 507 99.8% 508 100.0% 508 100.0% 508 100% 


Table C.2-2 shows Future Baseline (CBTC) on-time performance for each line for three different 
end terminal lateness thresholds. Using a five-minute lateness threshold, the overall simulation 
shows a 94.8 percent OTP. This reflects tighter (shorter) scheduled run times so the improvement 
is even more significant than the 94.8 percent (Table C.2-2) versus 90.5 percent (Table C.2-1) 
simulated OTP gain. 


Although @ Line on-time performance appears to decrease from 93.1 percent under wayside 
operation to 90.8 percent under CBTC operation, several differences between the wayside and 
CBTC simulation models such as shorter run times and higher scheduled/simulated service 
delivery prevent a direct comparison. 


Table C.2-2. Simulated Terminal On-Time Performance by Line — 
Future Baseline (CBTC) 
NOTE: Not comparable to Existing Baseline OTP. Assumes shorter scheduled CBTC run times. 


Lateness 
Threshold 00:00:00 00:05:00 00:10:00 АН Stops 


Subway Line Trips Pct (70) Trips Pct (Yo) Trips Pct (90) Trips Pct (96) 


149 23.2% 597 93.0% 641 99.8% 642 100% 
91 25.0% 341 93.7% 361 99.2% 364 100% 
66 19.6% 306 90.8% 336 100% 337 100% 


236 53.0% 438 98.4% 445 100% 445 100% 
194 64.9% 282 94.3% 298 100% 299 100% 
393 61.0% 626 97.2% 640 99.4% 644 100% 
Combined 1,129 41.3% 2,590 94.8% 2,721 99.6% 2,731 100% 

9 282 50.0% 564 100.0% 564 100.0% 564 100% 


006000 


C.2.2 Peak Service Delivery and Overall Network Capacity 


Simulated peak service delivery (throughput) for both existing baseline (wayside signaling) and 
Scheduled peak service delivery was derived from the NYCT operating plan and compared to the 
simulated wayside and CBTC peak service delivery at several key locations. Comparing 
simulated versus scheduled operation is very useful in understanding where capacity-constrained 
operations prevent full scheduled service delivery. Comparing peak service delivery for wayside 
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signaling versus CBTC is also useful though the underlying simulated operating plans (scheduled 
TPH) are different. 


The TrainOps simulation results were used to calculate the theoretical trains per hour across all 
services and tracks in the study area. The analysis was then used to develop overall network 
capacity graphics. The morning peak period is shown in Figure C.2-2 (Wayside) and Figure C.2-3 
(CBTC) while the evening peak period is shown in Figure C.2-4 (Wayside) and Figure C.2-5 
(CBTC). 


The overall CBTC network capacity graphics are further discussed in Section C.3 and reflect the 
operating plan and service levels described in paragraph C.3.3. Detailed morning and evening 
peak service capacity for all station-station pairs throughout the network is provided in tabular 
form in Section G.4. Detailed peak service capacity for the wayside network capacity graphics is 
provided in tabular form in Section G.3. 


Peak period service delivery is represented by colored lines corresponding to each of the services 
(volumes associated with @ Line and 6) Line trains are combined when operating on the same 
tracks in Manhattan as are the @ Line and @ Line trains), while available line and terminal 
capacity is represented by black lines. On three-track segments in the Bronx, capacity on the 
middle track is shown in the peak direction, i.e. southbound in the morning and northbound in the 
evening. 


Thicker black lines correspond to territories with higher capacity. In segments where colored lines 
fully cover the underlying black lines, there is no available capacity. Gray boxes separate regions 
where localized track capacity changes; within each box, capacity presented in the graphic is 
constant. Southbound and northbound line thicknesses do not necessarily match, as they reflect 
the peak hour operation for each line and direction. Therefore, southbound and northbound peak 
hour service levels may be different. 


Available capacity in one segment may not be utilizable if the line is capacity-constrained at other 
points in the network. Please note that some track segments with available capacity may not 
have sufficient passenger demand to justify increasing service even if operationally feasible. 


IRT CAPACITY STUDY QOO OG O О LINES JULY 2020 
Page C-7 


FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure C.2-2:Wayside Network Capacity and Morning Peak Scheduled Service 
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Figure C.2-3:CBTC Network Capacity and Morning Peak Simulated Service 
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Figure C.2-4: Wayside Network Capacity and Evening Peak Scheduled Service 
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Figure C.2-5: CBTC Network Capacity and Evening Peak Scheduled Service 
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C.2.3 Simulated Terminal Capacity 


The Phase | terminal configurations and associated capital improvements at Flatbush Avenue - 
Brooklyn College and New Lots Avenue were evaluated in terms of peak trains per hour capacity. 
The concept designs for capital improvements were provided by the Utica Avenue Corridor Study 
Team. 


At Flatbush Avenue - Brooklyn College, terminal capacity was evaluated with the assumption that 
© Line and OLine services can use either platform. For the Future Baseline network simulations, 
it was assumed that the Q Line and 6) Line services have dedicated terminal tracks, consistent 
with current operation and reflecting more conservative operating assumptions. 


Several infrastructure improvements at the terminal were also evaluated: 


e Replacement of the existing #8 standard turnouts north of the terminal with #10 tangential 
turnouts, facilitating an increase in diverging speeds from 15 MPH to 26.5 MPH (25 MPH 
in practice); 


e ATT-foot southward track extension beyond the existing platform, improving platform entry 
speed; and 


• Combined crossover and track extension improvements. 


The terminal microsimulations found that the combined improvements resulted in a 4 TPH 
capacity gain. Of these capacity improvements, 3 of the 4 TPH were found to be associated with 
the #10 tangential turnouts. Therefore, the revenue side interlocking improvements are 
recommended for advancement to the capital improvements analysis phase of this study. The 
tail track extension is not recommended given the limited capacity gain and the associated longer 
passenger walking times between side platforms at Flatbush Avenue — Brooklyn College. 


The New Lots Avenue terminal operation is similar to Flatbush Avenue - Brooklyn College except 
that only one service (the €) Line) normally operates to New Lots Avenue and the terminal 
operation is complicated by train put-ins and pull-outs to and from Livonia Yard. As with the other 
site-specific terminal operations, the analysis found that the closer train spacing and higher 
speeds possible with CBTC will provide an increase in terminal capacity in the future. 


The New Lots Avenue terminal capacity improvement identified by the Utica Avenue Corridor 
Study Team evaluated capital improvements entailing replacement of the #6 AREMA universal 
crossover with a #10 tangential diamond crossover. This would improve diverging movement 
speeds from 11 MPH to 26.5 MPH (10 MPH to 25 MPH in practice). The interlocking therefore 
would be converted from a staggered universal interlocking to a diamond crossover interlocking. 


The terminal microsimulations found that the New Lots Avenue Interlocking improvements would 
increase CBTC terminal capacity from 23 TPH to 32 TPH when no yard put-ins or lay-ups operate 
(that is, terminal operation is limited to turns to and from the mainline). With six hourly trips to or 
from Livonia Yard, New Lots Avenue terminal capacity under CBTC would increase from 18 TPH 
to 20 TPH, in addition to the yard put-ins or lay-ups. The New Lots Avenue Interlocking 
improvements are recommended for advancement to the capital improvements analysis phase of 
this study. 
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In addition to terminal congestion at Flatbush Avenue - Brooklyn College and New Lots Avenue, 
ће Q Line and О Line experience the greatest amount of signal delay under CBTC operation at 
the following locations: 
е Nostrand Junction 
• Harlem - 148 Street 
• 142 Street Junction 


The Ө | пе service experienced congestion in the Future Baseline simulation at South Ferry and 
Van Cortlandt Park - 242 Street. All these locations are recommended for site-specific concept 
capital improvements investigation in Part D of this study. 


The Ф Line, © Line, and @ Line experience the greatest amount of signal delay under CBTC 
operation at the following locations: 


e Crown Heights - Utica Avenue 
e Brooklyn Bridge — City Hall 


е 14 Street - Union Square to 125 Street on the Lexington Avenue Line northbound express 
track 


е Pelham Bay Park 


These locations are recommended for investigation in terms of conceptual capital improvements 
in Part D of this study. 
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C.3 Future Baseline (CBTC) Results 


Future Baseline (CBTC) results include simulated velocity profiles, end terminal on-time 
performance (which is compared with NYCT-reported data from the last year), average speeds, 
peak service delivery (simulated versus scheduled), terminal capacity results, time-distance string 
charts, terminal occupancy charts and delay locations across the simulated network. The 
baseline CBTC results are compared with existing wayside simulation results in terms of end- 
terminal on-time performance, average speeds and peak service delivery. Future simulation 
scenarios will compare improvements versus existing operation in terms of end-terminal on-time 
performance, average speeds and peak service delivery. 


The input data, assumptions, and methodology used to produce the results in this section are 
included in Section G.1. 


C.3.1 Simulated Travel Times 
C.3.1.1 | Simulated Travel Times by Line 


Table C.3-1 shows simulated travel times by line, reflecting results for the morning and evening 
peak periods for the Baseline simulation. Table C.3-2 shows the simulated travel times for the 
Future Baseline (CBTC) simulation. Only trips operating entirely within the 6 a.m. to 10 a.m. or 3 
p.m. to 7 p.m. time periods are reflected. The table shows minimum, maximum and average travel 
times by line by direction. Morning and evening peak period results are shown separately and 
combined. 


Table C.3-1. Simulated Travel Times by Line — Existing Baseline (Wayside Signaling) 


Peak Northbound Southbound Overall 
Line | Period Min Max | Average Min Max | Ауегаде Min Max |Ауегаде 
АМ 0:58:14 | 1:00:46 | 0:58:43 | 0:58:50 | 1:03:32 | 1:00:21 | 0:58:14 | 1:03:32 | 0:59:33 
Ө PM 1:00:00 | 1:04:04 | 1:00:54 | 0:57:15 | 0:58:47 | 0:57:47 | 0:57:15 | 1:04:04 | 0:59:23 
Both 0:58:14 | 1:04:04 | 1:00:00 | 0:57:15 | 1:03:32 | 0:58:54 | 0:57:15 | 1:04:04 | 0:59:27 
AM 1:37:58 | 1:43:03 | 1:40:15 | 1:40:14 | 1:56:03 | 1:49:44 | 1:37:58 | 1:56:03 | 1:45:25 
Ө (РМ 1:40:31 | 1:50:03 | 1:45:19 | 1:42:24 | 1:51:18 | 1:46:12 | 1:40:31 | 1:51:18 | 1:45:49 
Both 1:37:58 
AM 1:10:17 
О |PM 1:11:27 
Both 1:10:17 
AM 1:05:03 
Ө |PM 1:05:50 
Both 1:05:03 
AM 1:23:30 
6 |PM 1:22:46 
Both 1:22:46 
AM 0:59:54 
О |PM 0:57:58 


Both 0:57:58 | 1:02:09 | 0:59:27 | 0:57:16 | 1:08:03 | 1:01:03 | 0:57:16 | 1:08:03 | 1:00:16 
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Table C.3-2. Simulated Travel Times by Line — Future Baseline (CBTC) 


Peak Northbound Southbound Overall 
Line | Period Min Max | Average Min Max _ | Average Min Мах _ | Average 
АМ 0:49:25 | 0:56:45 | 0:53:37 | 0:49:30 | 0:56:17 | 0:52:34 | 0:49:25 | 0:56:45 | 0:53:07 
Ө PM 0:49:39 | 0:59:25 | 0:54:27 | 0:49:39 | 0:53:52 | 0:52:23 | 0:49:39 | 0:59:25 | 0:53:21 
Both 0:49:25 | 0:59:25 | 0:54:02 | 0:49:30 | 0:56:17 | 0:52:28 | 0:49:25 | 0:59:25 | 0:53:14 
AM 1:21:37 | 1:28:07 | 1:25:16 | 1:24:07 | 1:33:27 | 1:26:12 | 1:21:37 | 1:33:27 | 1:25:44 
О РМ 1:24:19 | 1:31:16 | 1:27:35 | 1:20:54 | 1:27:14 | 1:24:40 | 1:20:54 | 1:31:16 | 1:26:03 
Both 1:21:37 | 1:31:16 | 1:26:30 | 1:20:54 | 1:33:27 | 1:25:20 | 1:20:54 | 1:33:27 | 1:25:54 
AM 0:57:10 | 1:03:15 | 0:59:41 | 0:57:02 | 1:02:11 | 0:59:11 | 0:57:02 | 1:03:15 | 0:59:25 
О |PM 1:00:01 | 1:04:46 | 1:01:31 | 0:57:47 | 1:05:29 | 1:00:54 | 0:57:47 | 1:05:29 | 1:01:13 
Both 0:57:10 | 1:04:46 | 1:00:39 | 0:57:02 | 1:05:29 | 1:00:01 | 0:57:02 | 1:05:29 | 1:00:19 
AM 0:54:31 | 1:01:32 | 0:57:31 | 0:56:44 | 1:05:21 | 1:00:31 | 0:54:31 | 1:05:21 | 0:59:16 
О |PM 0:55:09 | 1:01:41 | 0:58:15 | 0:57:18 | 1:02:59 | 1:00:10 | 0:55:09 | 1:02:59 | 0:59:16 
Both 0:54:31 | 1:01:41 | 0:57:55 | 0:56:44 | 1:05:21 | 1:00:21 | 0:54:31 | 1:05:21 | 0:59:16 
AM 1:11:42 | 1:16:59 | 1:14:08 | 1:08:39 | 1:11:37 | 1:10:05 | 1:08:39 | 1:16:59 | 1:12:44 
6 |PM 1:07:54 | 1:17:28 | 1:11:14 | 1:11:54 | 1:15:21 | 1:13:51 | 1:07:54 | 1:17:28 | 1:13:06 
Both 1:07:54 | 1:17:28 | 1:13:12 | 1:08:39 | 1:15:21 | 1:12:41 | 1:07:54 | 1:17:28 | 1:12:55 
AM 0:54:23 | 0:59:56 | 0:57:48 | 0:48:58 | 0:51:33 | 0:49:46 | 0:48:58 | 0:59:56 | 0:53:50 
O РМ 0:50:25 | 0:54:37 | 0:51:51 | 0:54:25 | 0:57:42 | 0:55:47 | 0:50:25 | 0:57:42 | 0:53:51 
Both 0:50:25 | 0:59:56 | 0:54:52 | 0:48:58 | 0:57:42 | 0:52:49 | 0:48:58 | 0:59:56 | 0:53:50 


Table C.3-3 compares travel time differences between wayside signaling (Table C.3-1) and CBTC 
operation (Table C.3-2). Negative values indicate that travel times are faster under CBTC than 
under wayside signaling. For example, the overall average travel time for the @ Line is 0:06:26 


faster under CBTC (0:53:07) than under wayside signaling (0:59:33). 


Table C.3-3. Travel Time Comparison (Wayside vs. CBTC Signaling) 


Peak 


Line | Period 


Northbound 


Southbound 


Overall 


Min 


Max 


Min 


Max 


Average 


Min 


Average 


AM -0:11:48 | -0:13:27 -0:15:51 | -0:28:45 | -0:22:43 | -0:14:51 | -0:23:23 | -0:16:38 
O |PM -0:14:52 | -0:16:22 | -0:16:23 | -0:16:13 | -0:24:51 | -0:22:10 | -0:14:52 | -0:22:43 | -0:19:48 
Both -0:14:52 | -0:16:22 | -0:13:40 | -0:15:51 | -0:25:01 | -0:21:56 | -0:14:52 | -0:22:54 | -0:18:11 
AM -0:05:31 | -0:02:13 | -0:02:25 | -0:08:17 | -0:10:53 | -0:09:13 | -0:08:17 | -0:02:30 | -0:05:43 
О |PM -0:07:32 | -0:06:37 | -0:06:58 | -0:06:29 | -0:10:21 | -0:07:25 | -0:07:32 | -0:10:21 | -0:07:05 
Both -0:07:32 | -0:02:13 | -0:04:35 | -0:08:17 | -0:10:21 | -0:08:14 | -0:08:17 | -0:08:06 | -0:06:25 
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C.3.2 Terminal On-Time Performance 


NYCT maintains a legacy statistic, terminal on-time performance, that measures lateness versus 
schedule. This statistic is considered a legacy statistic because it does not measure the 
experience of most customers, who ride trains for middle segments of lines but do not actually 
use services to an end terminal. Trips that arrive early, precisely on schedule or no more than 5 
minutes late are considered "on time". Table C.3-4 displays A-Division terminal on-time 
performance by line including average reported on-time performance for the 12 months ending in 
November 2019. 


Table C.3-4. A-Division Reported Terminal On-Time Performance by Line — Dec 2018 to Nov 2019 


= о ы = 
Ф > ~ = © o 2 o ж Ф = Ф Ф 
Е со со So а S o S e La Е o Зо Е o D 
do 25 55 с = E Ф S 95 $5 95 $5 Š 
SA са за ° E > с 2 ЕК. Ba ON $^ 5 
да а > та = < = = 5 3 о Е < 
ine 
9 78.0% | 85.1% | 83.6% | 86.0% | 87.1% | 83.8% | 82.6% | 85.3% | 88.2% | 90.5% | 86.0% | 84.2% | 85.0% 
ө 61.9% | 724% | 72.1% | 72.0% | 76.0% | 73.6% | 75.6% | 71.0% | 76.1% | 78.2% | 79.0% | 81.2% | 74.1% 
ө 74.0% | 82.6% | 85.2% | 79.7% | 85.9% | 82.0% | 81.9% | 80.6% | 85.8% | 88.5% | 88.9% | 89.3% | 83.796 
о 61.7% | 66.0% | 70.3% | 73.9% | 75.7% | 74.0% | 74.0% | 74.4% | 79.8% | 76.1% | 77.4% | 76.6% | 73.3% 
[5] 70.1% | 74.4% | 75.8% | 78.8% | 81.4% | 79.7% | 81.5% | 75.3% | 81.8% | 78.6% | 80.7% | 79.5% | 78.196 
[6] 72.5% | 72.2% | 74.4% | 75.5% | 75.1% | 76.2% | 79.3% | 80.9% | 87.2% | 78.5% | 77.0% | 77.5% | 77.2% 
e 99.8% | 99.9% | 99.8% | 99.7% | 99.8% | 99.8% | 99.9% | 99.4% | 99.5% | 99.5% | 98.3% | 98.1% | 99.5% 
Ауегаде* | 76.3% | 80.7% | 81.5% | 82.3% | 84.0% | 82.7% | 83.5% | 83.0% | 86.9% | 84.9% | 84.2% | 84.1% | 82.8% 


Note: *МТА reports the Average On-Time Performance per month as the above. The straight mathematical average per month is lower. For example, in 
December 2018, MTA reports the average to be 76.3% but the straight mathematical average is 74.0%. 


Table C.3-5 displays simulated on-time performance by line and by lateness threshold. The 5- 
minute lateness threshold is comparable to the NYCT-reported terminal on-time performance. 


Table C.3-5. Simulated Terminal On-Time Performance by Line — Calibration Baseline (Wayside Signaling) 


Lateness 
Threshold 00:00:00 00:05:00 00:10:00 АН Stops 
Subway Line Stops Pct (20) | Stops Pct (%) | Stops Pct (%) | Stops Pct (96) 
© 101 21.9% 427 92.4% 450 97.4% 462 100% 
o 74 22.896 263 81.296 317 97.896 324 10096 
9 197 64.4% 285 93.1% 304 99.3% 306 100% 
о 257 69.5% 339 91.6% 361 97.6% 370 100% 
ө 114 34.7% 306 93.0% 321 97.6% 329 100% 
о 227 41.7% 493 90.6% 536 98.5% 544 100% 
Combined 970 41.5% 2,113 90.5% 2,289 98.0% 2,335 100% 
Ө 507 99.8% 508 100.0% 508 100.0% 508 100% 


Table C.3-6 displays Future Baseline (СВТС) on-time performance for each line for three different 
end terminal lateness thresholds. Using a five-minute lateness threshold, the overall simulation 
shows a 94.8 percent OTP. This reflects tighter (shorter) scheduled run times so the improvement 
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is even more significant than the 94.8 percent (Table C.3-6) versus 90.5 percent (Table C.3-5) 
simulated OTP gain. 


Although @ Line on-time performance appears to decrease from 93.1 percent under wayside 
operation to 90.8 percent under CBTC operation, several differences between the wayside and 
CBTC simulation models prevent a direct comparison. Scheduled run times for each line are 
shorter in the CBTC simulation model while the number of peak period trains is higher. Operating 
at higher frequencies under CBTC also results in additional congestion at Harlem - 148 Street, as 
the terminal balances turning revenue trains and non-revenue drill moves from Lenox Yard. 


Table C.3-6. Simulated Terminal On-Time Performance by Line — 
Future Baseline (CBTC) 
NOTE: Not comparable to Existing Baseline OTP. Assumes shorter scheduled CBTC run times. 


Lateness 
Threshold 00:00:00 00:05:00 00:10:00 АН Stops 


Subway Line Stops Pct (96) Stops Pct (70) Stops Pct (90) Stops Pct (96) 


149 23.2% 597 93.0% 641 99.8% 642 100% 
91 25.0% 341 93.7% 361 99.2% 364 100% 
66 19.6% 306 90.8% 336 100% 337 100% 


236 53.0% 438 98.4% 445 100% 445 100% 
194 64.9% 282 94.3% 298 100% 299 100% 
393 61.0% 626 97.2% 640 99.4% 644 100% 
Combined 1,129 41.3% 2,590 94.8% 2,721 99.6% 2,731 100% 

9 282 50.0% 564 100.0% 564 100.0% 564 100% 


0060090 


C.3.3 Peak Service Delivery 


Existing baseline (wayside signaling) and future baseline (CBTC) operations were evaluated in 
terms of simulated peak service delivery at several key locations throughout the study area. 
Service delivery is measured in terms of trains passing in the peak 60 minutes during the morning 
and evening. Peak periods and service deliveries are only reported in this section if they fall 
completely within the 6 a.m. to 10 a.m. or 2 p.m. to 8 p.m. time periods. Comparing simulated 
versus scheduled operation is very useful in understanding where capacity-constrained 
operations prevent full scheduled service delivery. Comparing peak service delivery for wayside 
signaling versus CBTC is also useful even though the underlying simulated operating plans 
(scheduled TPH) are different. 


Note that in this simulation branch lines will accommodate 20 TPH comfortably, while junctions 
and trunk lines are stressed at 30 TPH. 
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C.3.3.1 


Nevins Street 


Table C.3-7. Scheduled and Simulated Peak Service Delivery — Nevins Street 


Morning Peak Service Delivery 


об: пе Од: пе 

Wayside Wayside 

Signaling CBTC Signaling CBTC 
5 ТРН 19 28 23 31 
S | Scheduled 
E Peak Hour 8:40 — 9:40 7:29 — 8:29 8:08 — 9:08 8:10 — 9:10 
t TPH 20 27 24 32 
o | Simulated 
z Peak Hour 8:59 — 9:59 7:50 — 8:50 8:09 — 9:09 8:28 — 9:28 
5 ТРН 22 26 24 31 
5 | Scheduled 
Q Peak Hour 8:11 — 9:11 6:54 – 7:54 8:01 – 9:01 7:21 - 8:21 
|. ТРН 23 27 25 30 
o | Simulated 
N Peak Hour 8:12 – 9:12 7:19 — 8:19 7:49 – 8:49 7:15 – 8:15 

Evening Peak Service Delivery 

од пе O OLine 

Wayside Wayside 

Signaling CBTC Signaling CBTC 
5 ТРН 22 28 26 31 
S | Scheduled 
E Peak Hour 16:41 - 17:41 17:23 — 18:23 17:17 - 18:17 17:09 — 18:09 
t TPH 22 27 26 32 
o | Simulated 
z Peak Hour 16:42 - 17:42 16:30 – 17:30 17:15 - 18:15 17:08 — 18:08 
S TPH 19 25 25 31 
5 | Scheduled 
9 РеаК Ноиг 16:51 - 17:51 15:56 – 16:56 16:44 - 17:44 16:21 – 17:21 
$|. TPH 20 26 26 32 
o | Simulated 
a Peak Hour 17:02 - 18:02 16:49 — 17:49 16:45 - 17:45 16:29 – 17:29 
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C.3.3.2 Grand Central - 42 Street 

The longest dwell time of 55 seconds occurs during the p.m. peak period on the 
northbound express track at Grand Central-42 Street. As a result, northbound service on 
the @ and Ө Lines is constrained at 29 TPH during this period. 


Northbound express service experiences additional congestion as CBTC treats the 
lengthy interlocking immediately north of the station as one fixed block. Ө Line and Ө 
Line trains therefore experience congestion entering the station while waiting for the 
preceding train to clear both the platform and interlocking. As a result, Grand Central - 42 
Street is considered the primary capacity constraint for Lexington Avenue express service. 


Table C.3-8. Scheduled and Simulated Peak Service Delivery — Grand Central-42 Street 


Morning Peak Service Delivery 
од пе Q Line 

Wayside Wayside 

Signaling CBTC Signaling CBTC 
B TPH 25 32 19 31 
5 | Scheduled 
9 Peak Hour 8:31 – 9:31 8:40 – 9:40 8:26 – 9:26 8:09 – 9:09 
= TPH 26 32 20 30 
о | Simulated 
= Реак Ноџг 8:28 – 9:28 8:45 – 9:45 8:35 – 9:35 7:44 – 8:44 
po TPH 27 31 20 30 
5 | Scheduled 
2 Peak Hour 7:36 — 8:36 7:03 — 8:03 7:50 — 8:50 7:17 – 8:17 
E |_ ТРН 27 31 20 30 
o | Simulated 
a Peak Hour 7:29 – 8:29 7:09 – 8:09 7:36 – 8:36 7:12 – 8:12 

Evening Peak Service Delivery 
од пе @Line 

Wayside Wayside 

Signaling CBTC Signaling CBTC 
© ТРН 27 31 18 31 
S | Scheduled 
8 Peak Hour 17:42 - 18:42 17:27 — 18:27 16:29 - 17:29 17:09 — 18:09 
t TPH 25 29 19 31 
o | Simulated 
z Peak Hour 17:03 - 18:03 16:25 – 17:25 16:22 - 17:22 16:19 – 17:19 
Е ТРН 26 31 18 30 
5 | Scheduled 
9 Peak Hour 15:46 — 16:46 16:03 — 17:03 15:41 - 16:41 15:39 — 16:39 
Бр. ТРН 27 32 19 31 
o | Simulated 
Ф Реак Ноџг 16:18- 17:18 16:09 – 17:09 15:48 – 16:48 15:37 – 16:37 
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C.3.3.3 125 Street 


Northbound service on the апа Ө Lines is constrained at 29 TPH during the p.m. peak 
period, as congestion at the primary capacity constraint of Grand Central - 42 Street 


cascades up to 125 Street. 


Table C.3-9. Scheduled and Simulated Peak Service Delivery — 125 Street 


Morning Peak Service Delivery 
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@@Line @Line 

Wayside Wayside 

Signaling CBTC Signaling CBTC 
© ТРН 25 32 19 31 
S | Scheduled 
9 Peak Hour 8:43 – 9:43 8:49 — 9:49 8:42 — 9:42 8:23 — 9:23 
t TPH 24 32 20 30 
o | Simulated 
z Peak Hour 8:47 — 9:47 8:54 — 9:54 8:51 — 9:51 7:59 — 8:59 
= TPH 28 31 20 30 
3 | Scheduled 
9 Peak Hour 7:23 — 8:23 6:54 — 7:54 7:22 – 8:22 6:59 – 7:59 
|. ТРН 27 31 20 30 
o | Simulated 
a Peak Hour 7:18 — 8:18 6:59 – 7:59 7:18 — 8:18 6:56 – 7:56 

Evening Peak Service Delivery 
од пе OLine 

Wayside Wayside 

Signaling CBTC Signaling CBTC 
B TPH 27 31 18 31 
5 | Scheduled 
8 Peak Hour 17:55 - 18:55 17:36 – 18:36 16:47 - 17:47 17:23 – 18:23 
= TPH 23 29 19 31 
о | Simulated 
z Peak Hour 16:46 - 17:46 16:44 – 17:44 16:40 - 17:40 16:37 – 17:37 
= TPH 26 31 18 30 
5 | Scheduled 
9 Peak Hour 15:34 - 16:34 15:54 — 16:54 15:24 - 16:24 15:21 — 16:21 
E lo TPH 27 32 19 31 
o | Simulated 
Ф Реак Ноиг 16:07 - 17:07 16:00- 17:00 15:28 - 16:28 15:21- 16:21 
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C.3.3.4 


Times Square - 42 Street 


Table C.3-10. Scheduled and Simulated Peak Service Delivery — Times Square-42 Street 


Morning Peak Service Delivery 
@ Line об: пе 

Wayside Wayside 

Signaling CBTC Signaling CBTC 
© ТРН 19 32 19 28 
S | Scheduled 
9 Peak Hour 8:52 – 9:52 8:37 - 9:37 8:55 – 9:55 8:48 – 9:48 
t TPH 18 31 18 27 
o | Simulated 
z Peak Hour 8:32 – 9:32 8:25 — 9:25 7:56 — 8:56 8:08 – 9:08 
= TPH 18 31 22 26 
5 | Scheduled 
2 Реак Ноџг 7:53 – 8:53 8:00 – 9:00 7:42 - 8:42 6:36 – 7:36 
= |_ ТРН 19 32 23 27 
o | Simulated 
a Peak Hour 7:56 — 8:56 8:13 — 9:13 7:50 - 8:50 7:01 — 8:01 

Evening Peak Service Delivery 
Ө Line об: пе 

Wayside Wayside 

Signaling CBTC Signaling CBTC 
B TPH 16 31 22 28 
5 | Scheduled 
8 Peak Hour 17:14 - 18:14 17:14 – 18:14 17:12 - 18:12 17:42 – 18:42 
t TPH 16 31 22 27 
o | Simulated 
z Peak Hour 17:05 - 18:05 18:14 — 19:14 17:05 - 18:05 16:50 — 17:50 
z TPH 16 31 19 25 
3 | Scheduled 
2 Peak Hour 16:25 - 17:25 17:36 – 18:36 16:17 - 17:17 15:38 - 16:38 
|. ТРН 17 31 20 26 
o | Simulated 
Ф Реак Ноџг 16:40 - 17:40 17:15 – 18:15 16:40 - 17:40 16:30 – 17:30 
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C.3.3.5 


96 Street 


Table C.3-11. Scheduled and Simulated Peak Service Delivery — 96 Street 


Morning Peak Service Delivery 
@ Line об: пе 

Wayside Wayside 

Signaling CBTC Signaling CBTC 
© ТРН 18 32 18 27 
S | Scheduled 
9 Peak Hour 8:47 — 9:47 8:48 — 9:48 8:19 — 9:19 8:06 – 9:06 
t TPH 18 31 19 27 
o | Simulated 
z Peak Hour 8:44 — 9:44 8:36 – 9:36 8:47 — 9:47 8:21 - 9:21 
= TPH 18 31 23 26 
5 | Scheduled 
9 Peak Hour 7:41 — 8:41 7:59 – 8:59 7:34 — 8:34 6:30 – 7:30 
= |_ ТРН 19 32 23 27 
o | Simulated 
a Peak Hour 7:43 — 8:43 8:03 — 9:03 7:40 — 8:40 6:54 — 7:54 

Evening Peak Service Delivery 
Ө Line об: пе 

Wayside Wayside 

Signaling CBTC Signaling CBTC 
B TPH 17 31 22 28 
5 | Scheduled 
8 Peak Hour 17:57 - 18:57 17:25 — 18:25 17:20 - 18:20 17:59 — 18:59 
t TPH 16 31 22 27 
o | Simulated 
z Peak Hour 17:18 - 18:18 18:25 — 19:25 17:16 - 18:16 16:56 — 17:56 
z TPH 16 31 19 25 
3 | Scheduled 
2 Peak Hour 16:14 - 17:14 17:25 - 18:25 16:09 - 17:09 15:32 - 16:32 
|. ТРН 17 31 20 26 
o | Simulated 
Ф Реак Ноџг 16:28 - 17:28 17:02 – 18:02 16:32 - 17:32 16:24 – 17:24 
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C.3.3.6 East 180 Street 


There are notably fewer @ Line trains in the CBTC network simulation than in the existing 
baseline simulation, as the model emphasizes @ Line trains which can be more efficiently 
turned around at Crown Heights - Utica Avenue and do not consume critical capacity on 
the same Nostrand Junction track segment as is used by the Ө Line and Ө Line trains. 


Table C.3-12. Scheduled and Simulated Peak Service Delivery — East 180 Street 


Morning Peak Service Delivery 
OLine OLine 

Wayside Wayside 

Signaling CBTC Signaling CBTC 
B TPH 9 13 13 11 
5 | Scheduled 
E Peak Hour 8:39 — 9:39 8:25 — 9:25 8:59 — 9:59 8:47 — 9:47 
t TPH 9 14 12 11 
o | Simulated 
z Peak Hour 8:19 — 9:19 8:47 — 9:47 8:48 — 9:48 8:27 — 9:27 
5 ТРН 12 14 15 11 
5 | Scheduled 
9 Peak Hour 6:35 – 7:35 6:04 — 7:04 7:00 — 8:00 6:26 — 7:26 
|. ТРН 13 14 14 14 
o | Simulated 
Ф Реак Ноџг 7:01 – 8:01 6:04 – 7:04 6:57 – 7:57 6:25 – 7:25 

Evening Peak Service Delivery 
Q Line OLine 

Wayside Wayside 

Signaling CBTC Signaling CBTC 
z TPH 11 14 14 11 
5 | Scheduled 
2 Peak Hour 17:50 - 18:50 18:13 – 19:13 17:34 – 18:34 18:18 – 19:18 
t TPH 13 14 14 11 
o | Simulated 
z Peak Hour 18:46 — 19:46 17:29 — 18:29 17:42 — 18:42 18:20 — 19:20 
g TPH 11 13 14 11 
5 | Scheduled 
2 Peak Hour 16:11 — 17:11 15:02 — 16:02 14:51 – 15:51 15:37 — 16:37 
|. ТРН 11 14 14 11 
o | Simulated 
a Peak Hour 16:19 – 17:19 15:15 – 16:15 14:59 – 15:59 15:37 – 16:37 
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C.3.3.7 231 Street 


231 Street sees fewer than 30 TPH during the peak period, as capacity constraints do not 
permit 30 TPH operation to 238 Street and 242 Street while simultaneously supporting 
put-ins and lay-ups from 240 Street Yard. Some @ Line trains must turn at the 137 Street 
Center Track and be staged (held until the peak of the peak) on the 137 Street yard tracks 
as a result. 


Table C.3-13. Scheduled and Simulated Peak Service Delivery — 231 Street 


Morning Peak Service Delivery 
@ Line 

Wayside 

Signaling CBTC 
© ТРН 12 27 
S | Scheduled 
9 Реак Ноиг 8:58 – 9:58 8:59 – 9:59 
t TPH 12 26 
o | Simulated 
z Peak Hour 9:00 — 10:00 8:42 — 9:42 
5 ТРН 16 25 
5 | Scheduled 
2 Peak Hour 7:07 — 8:07 6:42 – 7:42 
= lo ТРН 17 26 
o | Simulated 
Ф Реак Ноиг 7:18 - 8:18 7:19 – 8:19 

Evening Peak Service Delivery 
@ Line 

Wayside 

Signaling CBTC 
© ТРН 17 27 
S | Scheduled 
8 Peak Hour 18:21 — 19:21 17:47 — 18:47 
= TPH 16 27 
о | Simulated 
z Peak Hour 17:43 — 18:43 18:03 — 19:03 
2 TPH 16 26 
5 | Scheduled 
9 Peak Hour 15:50 - 16:50 16:24 — 17:24 
E o TPH 17 26 
o | Simulated 
Ф Реак Ноџг 16:04- 17:04 16:25 – 17:25 
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C.3.3.8 145 Street 


Table C.3-14. Scheduled and Simulated Peak Service Delivery — 145 Street 


Morning Peak Service Delivery 
Q Line 

Wayside 

Signaling CBTC 
5 ТРН 8 14 
S | Scheduled 
9 Peak Hour 7:53 — 8:53 8:17 — 9:17 
t TPH 10 14 
o | Simulated 
z Peak Hour 8:23 - 9:23 8:37 — 9:37 
5 ТРН 12 13 
5 | Scheduled 
5 Peak Hour 7:22 - 8:22 6:17 – 7:17 
|. ТРН 12 14 
o | Simulated 
Ф Реак Ноиг 7:24 – 8:24 6:37 – 7:37 

Evening Peak Service Delivery 
OLine 

Wayside 

Signaling CBTC 
5 ТРН 12 14 
S | Scheduled 
8 Peak Hour 17:44 - 18:44 17:58 — 18:58 
t TPH 12 14 
o | Simulated 
z Peak Hour 18:13 - 19:13 17:07 — 18:07 
e TPH 9 13 
5 | Scheduled 
8 Peak Hour 14:56 — 15:56 16:29 — 17:29 
E |_ TPH 9 13 
o | Simulated 
a Peak Hour 14:56 – 15:56 16:13 – 17:13 
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C.3.3.9 Burnside Avenue 


Table C.3-15. Scheduled and Simulated Peak Service Delivery — Burnside Avenue 


Morning Peak Service Delivery 
OLine 

Wayside 

Signaling CBTC 
Y TPH 12 21 
5 | Scheduled 
5 Peak Hour 7:55 - 8:55 8:49 - 9:49 
t TPH 13 21 
o | Simulated 
z Peak Hour 7:57 - 8:57 8:49 - 9:49 
5 ТРН 15 21 
5 | Scheduled 
2 Peak Hour 7:03 - 8:03 6:56 - 7:56 
|. ТРН 14 21 
o | Simulated 
Ф Реак Ноиг 6:55 - 7:55 7:09 – 8:09 

Evening Peak Service Delivery 
OLine 

Wayside 

Signaling CBTC 
© ТРН 14 22 
S | Scheduled 
8 Peak Hour 18:07 - 19:07 16:45 — 17:45 
t TPH 13 21 
o | Simulated 
z Peak Hour 18:56 - 19:56 16:41 – 17:41 
e TPH 14 21 
5 | Scheduled 
8 Peak Hour 15:37 - 16:37 14:52 - 15:52 
|. ТРН 14 21 
o | Simulated 
Ф Реак Ноџг 15:36 - 16:36 14:53 – 15:53 
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C.3.3.10 Ваусһеѕіег Avenue 


Table C.3-16. Scheduled and Simulated Peak Service Delivery — Baychester Avenue 


Morning Peak Service Delivery 
OLine 

Wayside 

Signaling CBTC 
5 ТРН 8 11 
S | Scheduled 
5 Peak Hour 9:00 — 10:00 8:57 — 9:57 
t TPH 8 10 
o | Simulated 
z Peak Hour 8:24 - 9:24 8:29 - 9:29 
5 ТРН 8 8 
5 | Scheduled 
5 Peak Hour 7:34 — 8:34 8:13 - 9:13 
|. ТРН 8 8 
o | Simulated 
a Peak Hour 7:37 – 8:37 8:13 - 9:13 

Evening Peak Service Delivery 
@Line 

Wayside 

Signaling CBTC 
5 ТРН 9 9 
S | Scheduled 
8 Peak Hour 15:59 - 16:59 18:46 — 19:46 
t TPH 9 10 
o | Simulated 
z Peak Hour 18:49 - 19:49 18:57 — 19:57 
e TPH 11 11 
5 | Scheduled 
2 Peak Hour 14:58 - 15:58 15:30 – 16:30 
|. ТРН 11 11 
o | Simulated 
N Peak Hour 14:59 - 15:59 15:30 — 16:30 
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C.3.3.11 Hunts Point Avenue 


Table C.3-17. Scheduled and Simulated Peak Service Delivery – Hunts Point Avenue 


Morning Peak Service Delivery 
@Line 

Wayside 

Signaling CBTC 
5 ТРН 17 30 
S | Scheduled 
9 Peak Hour 8:59 – 9:59 8:15 - 9:15 
t TPH 17 30 
о | Simulated 
= Peak Hour 8:59 – 9:59 8:20 - 9:20 
5 ТРН 20 30 
5 | Scheduled 
5 Peak Hour 7:18 - 8:18 6:48 - 7:48 
|. ТРН 21 30 
o | Simulated 
Ф Реак Ноиг 7:19 - 8:19 6:54 - 7:54 

Evening Peak Service Delivery 
@Line 

Wayside 

Signaling CBTC 
© ТРН 18 30 
S | Scheduled 
8 Peak Hour 16:59 - 17:59 17:11 - 18:11 
t TPH 19 31 
о | Simulated 
z Peak Hour 17:06 - 18:06 16:48 - 17:48 
e TPH 18 30 
5 | Scheduled 
2 Peak Hour 15:19 - 16:19 15:13 - 16:13 
|. ТРН 19 30 
o | Simulated 
Ф Peak Hour 15:31 - 16:31 15:10 - 16:10 


C.3.4 Capacity and Peak Service Delivery 


Capacity is the total number of trains per hour the line can support. For wayside signaling, this is 
calculated by using the most constraining minimum supportable headway of any signal on the 
applicable line or track. Capacity equals one hour divided by the minimum supportable headway. 


Determination of CBTC capacity for NYCT A-Division line segments requires saturating the line 
with simulated trains and measuring throughput at the end of the segment, similar to the A- 
Division terminal capacity analyses. Known capacity choke points, including Nostrand Junction, 
142 Street Junction, and the Lexington Avenue Line between Bowling Green and 125 Street, 
were subjected to CBTC line capacity analysis. Based on the results of the Lexington Avenue 
Line analysis, a default line capacity of 36 ТРН was established for areas outside of train crossing 
conflicts, long dwell times and/or severe curve-related speed restrictions. 


For complete data on present or potential capacity constraints or “choke points” on QOO O9 
O and © Lines in the Future Baseline (CBTC) model, refer to Table F.5-1 and Table F.5-2. 
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The TrainOps simulation results described above and the terminal capacity analyses described 
in Section C.3.6 were used to develop overall network capacity graphics showing simulated CBTC 
service versus CBTC line, junction and terminal capacity. The morning peak period is shown in 
Figure C.3-1 and the evening peak period is shown in Figure C.3-2. These reflect the operating 
plan and service levels as described in Section G.2, which shows detailed morning and evening 
peak service capacity for all station-station pairs throughout the network. 


Peak period service delivery is represented by colored lines corresponding to each of the services 
(volumes associated with @ Line and © Line trains are combined when operating on the same 
tracks in Manhattan as are the @ Line and @ Line trains), while available line and terminal 
capacity is represented by black lines. 


Thicker black lines correspond to territories with higher capacity. In segments where colored lines 
fully cover the underlying black lines, there is no available capacity. Gray boxes separate regions 
where localized track capacity changes; within each box, capacity presented in the graphic is 
constant. Southbound and northbound line thicknesses do not necessarily match, as they reflect 
the peak hour operation for each line and direction. Therefore, southbound and northbound peak 
hour service levels may be different. 


Available capacity in one segment may not be utilizable if the line is capacity-constrained at other 
points in the network. It should also be noted that some track segments with available capacity 
may not have enough passenger demand to justify increasing service even if unconstrained by 
line capacity constraints in other segments. 
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Figure C.3-1: CBTC Network Capacity and Morning Peak Simulated Service 
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Figure C.3-2: CBTC Network Capacity and Evening Peak Simulated Service 
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С.3.5 Simulated Congestion Locations 


Simulated congestion can be highlighted geographically by presenting length of signal delay per 
trip in each segment of the A-Division simulation. 


C.3.5.1 Signal Delay 


For the purpose of presenting signal delay graphically, a segment is defined as station-to- 
station. The STV Team computed simulated signal delay (in seconds) per trip, further 
dividing the statistics into East Side and West Side A-Division services. The figures use 
the following color conventions: 


• Green: 010 10 seconds of signal delay per trip per segment 

• Yellow: 11 to 30 seconds of signal delay per trip per segment 

• Orange: 31 to 49 seconds of signal delay per trip per segment 

e Red: 50 or more seconds of signal delay per trip per segment 


Orange segments reflect significant congestion and red segments reflect severe 
congestion. Red segments should be targeted for mitigation through infrastructure and/or 
operating plan changes. 


The Q O OLines experience the greatest amount of signal delay under CBTC operation 
at the following locations: 


e Flatbush Avenue 

e Nostrand Junction 

e South Ferry 

e Harlem-148 Street 

• 142 Street Junction 

• Van Cortlandt Park - 242 Street 


The O O O Lines experience the greatest amount of signal delay under CBTC operation 
at the following locations: 


e Crown Heights - Utica Avenue 
e Flatbush Avenue - Brooklyn College 
е Brooklyn Bridge - City Hall 


• 14 Street-Union Square to 125 Street on the Lexington Avenue Line northbound 
express track 


е Pelham Bay Park 
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Figure C.3-14 highlights Eastchester - Dyre Avenue as another significant source of signal 
delay along the Ө Line. As several Ө Line trips approach the terminal early and spend 
significant time waiting for the terminal tracks to clear, they exceed the per-trip delay 
threshold and thus warrant inclusion in the graphic. 
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Figure C.3-3: Phase | Schematic highlighting signal delay for the 6), O and © Lines - Existing Baseline (Wayside) 
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Figure C.3-4: Phase | Schematic highlighting signal delay for O, O апа © Lines - Future Baseline (CBTC) 
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Figure C.3-5: Phase | Schematic highlighting signal delay for the Ө, Ө and Ө Lines – Existing Baseline (Wayside) 
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Figure C.3-6: Phase | Schematic highlighting signal delay for the O, O and @ Lines - Future Baseline (CBTC) 
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Figure C.3-7: Phase Il and ІІ schematic highlighting signal delay Тог 6), O and © Lines – Existing Baseline 


(Wayside) 
Average Signal Delay per Trip 
Lines 9, O ana О 
Wayside Signaling 
Reflects trips for the entire day 
Harlem River | | — Harlem River/Lexington Av Tubes | р Pelham Bay 
КЕЛП вв КЕ it 4 pab | p Рак 
Manhattan | -[258t WHE dest e PM 
Vall 
майд 116 St- Tú Z 
Columbia Central Park Š 8 | 
Cathedral Pkwy -| |- University LI North (110 St) E] $ 159 | | | | Buhre Av 
(110 St) - 5 = | | Middletoun Rd 
103 St _ ҮТҮ И ЕП | 
в 
Lenox Avenue || | 
| (Ө and © lines) 1697 n Westchester! pa 
p > x AvYard ' РМ 
||| 96 St most] || | POT SPA 
р ШЕК ! 
103 St | A 
86 St | | тр 
D aka! | i ] | |. Westchester Sq 
79 St 
Broadway ва || || 1 | | Zerega Av 
(©, O and © lines) "S^ 15 | || Castle Hil Av 
2 во | yè | É 
125 Hunter College | š | š 
= ва i ` 
North A i ПТ Parkchester 
| ‘Pelham 0 
66 St-Lincoln Center 598 П П (о Цпе) St Lawrence Av 
y ! Morrison Ау- 
_ 59 St-Columbus Circle 519 | || | gd Soundview 
50 St Elder Av 
42 St Shuttle | | Bronx River 
Times 39-4291 | | Ма — ud Lexington Avenue | Amtrak Hell Gate Line 
Mr] 48 (Ө. Ө and © lines) Whitlock Av 
_ MMS н | 
L ИКИ | 
Т А | 
| 13381 | ||| | Hunts Point Av 
- 34 St- ! | 
Penn Station 285 I 
89 12351 ] Longwood Av 
238t | ] EMOS 
| | “E 143 St- 
285 Тр Avenue Шы i J ~ Saint Mary's St 
(O, О and © lines) J | Cypress Ау 
ШҮ - 
| 14 St р 0 Brook Av 
| PM 
- Christopher St- | 
- Sheridan Sq | Astor PI | | 3 Ay-38 St 
- Houston St Е |Веескег St | 
Canal St | 
ң | Spring St | Harlem River] 
V1V2V3V4 Ч i Harlem River | Lexington Ау 
`] Canal St | papglubes 
X Aug. нш 
2018 
Drawing # NYCT-T-M-A-2-X 
IRT CAPACITY STUDY 0000000 LINES JULY 2020 


Page C-38 


FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure C.3-8: Phase II & Ш schematic highlighting signal delay for O, Ө and Ө Lines — Future Baseline 
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Figure C.3-9: Phase Il and Ш Schematic highlighting signal delay for the Ө, O and Ө Lines - Existing 
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Figure C.3-10: Phase li Schematic highlighting signal delay for the O, O and @Lines — Future Baseline 
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Figure C.3-11: Phase IV schematic highlighting signal delay for O, O апа @ Lines — Existing Baseline 
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Figure C.3-12: Phase IV Schematic highlighting signal delay for O, Ө and Ө Lines – Future Baseline (СВТС) 
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Figure C.3-13: Phase IV schematic highlighting signal delay for the O, O and @Lines - Existing Baseline 
(Wayside) 
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Figure C.3-14: Phase IV schematic highlighting signal delay for the C and Ө Lines- Future Baseline (СВТС) 


Average Signal Delay per Trip > 
Lines Q and Ө 
Wayside Signaling 


Reflects trips for the entire day 
4 4 


12318 
Marble Hi-2258t сы 
Harlem River | гені Yad ү 
q | 02159: 
North 
207th Street n 
mo^ Yard s 
7] | [0207 8t 0 
Broadway 28 
(@ Line) Jerome Avenue 
g| peman (Oline) | 
J| [0191 st 
I | 181 St 


- слог 


Harlem River 


Lenox Avenue 
(O and O lines) 


0) | | Nereid Av 
T] Mosholu Pkwy | | за rer | 
White 1259 
Plains Rd 
(@ and ӨЛ | [129% _ Dyre Av 
4 lines) (Ө Line) 
la Cl Gun HillRd immitis u 


Gun Hill Rd |] 


wa 
“Burke Av 


[|Bumside Av 


[1176 St 
ОМЕ Eden Ау 
[1170 St 


1167 St 
181 St- 


Yankee 
-— 


( E167 8t = а 
“Simsonst White Plains Rd 


патат Av (©) and lines) 


“Prospect Av 


IRT CAPACITY STUDY 000000090 LINES 


Page C-45 


JULY 2020 


FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 
C.3.6 Simulated Terminal Capacity 


In order to better understand site-specific capacity constraints, microsimulations were performed 
for several terminals within the study area under both wayside signaling and CBTC operation. 
The infrastructure, signaling and vehicles in these microsimulations were taken directly from the 
validated full network model with no changes. These microsimulations include Phase | (Brooklyn) 
territory capital improvement concepts developed by the Utica Avenue Corridor Study Team. 

In these simulations, batches of 50 trains at a set initial headway were modeled from a nearby 
station to the terminal and back to the initial station (e.g. from Sterling Street to Flatbush Avenue 
— Brooklyn College and back). The initial headway was increased (schedule volume of trains 
reduced for a given time period) for each successive batch until terminal stability was achieved. 
The actual headway between trains was measured at the initial station (such as at Sterling Street). 
The headway between trips typically differs as trains travel at different speeds departing the 
terminal on the straight and diverging routes. The average minimum headway measured 
corresponds to the maximum theoretical terminal capacity. 


Consistent with the network simulations, the following global simulation parameters are reflected 
in the simulations: 


е Schedule margin of 5 percent (wayside signaling) and of 1 percent (CBTC with АТО), 


e Capacity utilization ratio: 90 percent (i.e. reported practical terminal capacity is 90 percent 
of simulated maximum theoretical capacity), 


e Route establishment time after release of a route: 12 seconds 

e Route release time after train clears opposing interlocking signal: 5 seconds 

е Signal-to-signal communication time: 1 second (signals communicate in series) 
• Terminal dwell time prior to application of schedule margin: 90 seconds. 


The simulated CBTC parameters (e.g. slack protection functionality) are consistent with those 
applied to the full network simulations. 


C.3.6.1 Flatbush Avenue - Brooklyn College 


The Flatbush Avenue - Brooklyn College terminal capacity study evaluated two 
operational scenarios under both wayside and CBTC operation: 


• @Line and OLine services can use either platform 


e @Line and @Line services have dedicated terminal tracks, consistent with current 
operation (the ratio of €) Line and Ө Line services was 33:17) 


Several infrastructure improvements at the terminal were also evaluated: 
е Replacement of the existing #8 standard turnouts north of the terminal with #10 


tangential turnouts, facilitating an increase in diverging speeds from 15 MPH to 
26.5 MPH (25 MPHi in practice); 
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e А 77-foot southward track extension beyond the existing platform, improving 
platform entry speed; and 


• Combined crossover and track extension improvements. 


Table C.3-18. Flatbush Avenue-Brooklyn College Terminal Capacity 


Services can use Assigned platforms for 
either platform Өапа Oservices 
Practical Practical 
Average Terminal Average Terminal 
Simulated Capacity Simulated Capacity 
Headway (Trains per Headway (Trains per 
(MM:SS) Hour) (MM:SS) Hour) 
Current layout (wayside signaling) 2:45 21 3:12 18 
Current layout (CBTC) 1:54 31 2:22 25 
Phase 1 tail tracks only (CBTC) 1:50 32 2:17 26 
Phase 1 crossover only (CBTC) 1:45 34 2:14 26 
Phase 1 — both improvements (CBTC) 1:42 35 2:10 27 


As shown in Table C.3-18, the closer train spacing and higher speeds possible with CBTC 
significantly increase terminal capacity. However, as trains depart the terminal at different 
speeds along the straight and diverging routes, regular interval services are not possible 
at this headway. For southbound (arriving) trains at the headway given in the table, 
northbound (departing) train headways alternate between: 


e Wayside — 2:03 and 3:27 
e CBTC - 1:28 and 2:19 
Under CBTC ATO operation, it will be possible to “smooth” these headways to the reported 


1:54 (or another target headway) through minor enforced dwell time adjustments north of 
Flatbush Avenue - Brooklyn College and south of Nostrand Junction. 
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Figure C.3-15: Simulated southbound velocity profiles entering Flatbush Avenue under 
wayside signaling and CBTC (no terminal congestion) 
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C.3.6.2 | Crown Heights - Utica Avenue 


At Crown Heights - Utica Avenue, the @ Line relay operation was evaluated in terms of 
overall terminal capacity. Local track operation of the New Lots Avenue Line was excluded 
from the terminal capacity study. With wayside signaling, no partial berthing of station is 
allowed (per NYCT operating rules), even though the ST cutback at signal 3092/E allows 
trains to partly enter Utica Avenue platform with train ahead waiting at signal 3212/E. 


The simulation was based on a Track M berthing location with the south end of the train 
aligned at the tunnel portal (335400), rather than pulling to the end of Track M. Under 
CBTC, the maximum speed on Tracks 2 and M beyond Sutter Avenue Interlocking was 
assumed to be 20 mph though higher speeds may be possible (NYCT MOW Engineering 
did not provide specific CBTC design speeds for these non-revenue tracks). Track 2 
appears to be straight and could support higher speeds geometrically while Track M 
curves to follow mainline Track 1, which has a CBTC speed of 37 mph. 


Previous NYCT communication stated that switches 549, 561A/B and 563A/B are #10 
switches. Under CBTC, these support a diverging speed of 19 MPH. 


Slack protection was added to platforms, tail tracks and the tracks between Utica Avenue 
and Sutter Avenue Interlockings. A critical finding of the analysis is that the slack protection 
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implemented for Sutter Avenue interlocking must allow southbound trains to stop between 
these interlockings, without blocking either, to achieve the resultant simulated capacity. 


Table C.3-19 displays the simulated terminal capacity under existing wayside signaling 
and under CBTC. Capacity was found to be sensitive to the assumed Utica Avenue station 
dwell; both 40 and 60 second dwells were tested. NYCT does not “sweep” trains at this 
location and the 40 second dwell is deemed enough for all passengers to alight trains 
going out of service during peak period. 


Table C.3-19. Crown Heights -Utica Avenue Terminal Capacity 


Average Simulated Practical Terminal 
Headway Capacity 
Scenario (MM:SS) (Trains per Hour) 
Existing Baseline (Wayside) — 3:2 47 
60s Southbound Dwell ` 
Existing Baseline (Wayside) — 3:47 48 
40s Southbound Dwell ` 
Future Baseline (CBTC) — . 
60s Southbound Dwell 212 21 
Future Baseline (СВТС) — 4:51 32 
40s Southbound Dwell ° 


As with the Flatbush Avenue - Brooklyn College terminal capacity evaluation, the closer 
train spacing and higher speeds possible with CBTC significantly increase terminal 
capacity. Uniform headway services departing Crown Heights - Utica Avenue can be 
obtained by increasing some of the northbound dwell times at the Crown Heights - Utica 
Avenue platform without degrading terminal capacity. 


С.3.6.3 New Lots Avenue 


The New Lots Avenue terminal operation is similar to Flatbush Avenue - Brooklyn College 
except that only one service (the @ Line) normally operates to New Lots Avenue and the 
terminal operation is complicated by train put-ins and pull-outs to and from the yard. As 
with the other site-specific terminal operations, the analysis found that the closer train 
spacing and higher speeds possible with CBTC will provide an increase in terminal 
capacity in the future. 


The terminal capacity study at New Lots Avenue also evaluated capital improvements 
entailing replacement of the #6 AREMA universal crossover with a #10 tangential diamond 
crossover. This would improve diverging movement speeds from 11 MPH to 26.5 MPH 
(10 MPH to 25 MPH in practice). The interlocking would therefore be converted from a 
staggered universal interlocking to a diamond crossover interlocking. Refer to Table 
C.3-20. 
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Table C.3-20. New Lots Avenue Terminal Capacity 


Average Simulated Practical Terminal 
Headway Capacity 

Scenario (MM:SS) (Trains per Hour) 
Existing Baseline (Wayside) — 3:13 18 
Revenue Turns Only i 
Existing Baseline (Wayside) — 3:44 12 Revenue Turn 
Revenue Turns and 6 TPH Yard Put-Ins | + 6 Yard Put-In 
Future Baseline (CBTC) — . 
Revenue Turns Only 224 23 
Future Baseline (СВТС) – 2:28 18 Revenue Turn 
Revenue Turns and 6 TPH Yard Put-Ins ` + 6 Yard Put-In 
Future Baseline + Improvement (CBTC) – . 

a 1:51 32 
Revenue Trains Only 
Future Baseline + Improvement (CBTC) — 2:48 20 Revenue Turn 
Revenue Turns and 6 TPH Yard Put-Ins | + 6 Yard Put-In 


The analysis found somewhat lower capacities at New Lots Avenue versus Flatbush 
Avenue - Brooklyn College due to a longer New Lots Avenue North (revenue operation 
side) interlocking with lower diverging speeds. As with the other site-specific terminal 
capacity analyses, regular interval (uniform headway) departures are not possible at the 
train volumes shown in Table C.3-20, due to conflicts and dissimilar travel times at New 
Lots Avenue North Interlocking. If uniform headway departures from New Lots Avenue are 
required, NYCT would need to reduce the number of trains or increase dwell at other 
stations north of New Lots Avenue for some trips to regulate headway. 


The simulated interaction of turning trains and yard put-ins at New Lots Avenue under 
both wayside signaling and CBTC shows that the maximum capacity is sensitive to 
platform assignments at New Lots Avenue, and train priorities at New Lots Avenue North 
Interlocking. Unlike Flatbush Avenue/Brooklyn College and Crown Heights - Utica 
Avenue, first-come first-served dispatch priority does not always produce optimal capacity 
at New Lots Avenue. Instead, the optimum train order must take account of the number 
and timing (including station dwell time) of trains coming from Livonia Yard in relation to 
trains already in service. 


For the site-specific CBTC simulations, slack protection at New Lots Avenue station was 
based on the New Lots Avenue South Interlocking home signals being at Stop. No 
Movement Authority Limits beyond the interlocking was assumed. If tracks beyond the 
station can be used in determining CBTC Movement Authority Limits, a small reduction in 
headway is possible. For the revenue turns only scenario with CBTC, this would increase 
terminal capacity from 23 TPH to 24 TPH. 

C.3.6.4 Harlem - 148 Street 

The Harlem - 148 Street terminal experiences significant constraints due to mixing 
revenue trains and yard moves. The terminal capacity analysis evaluated operation under 
both wayside signaling and CBTC under the following operational scenarios: 


e Revenue Ө пе turns only 


e 50 percent Revenue Ө Line turns + 5096 non-revenue trains from Lenox Yard, 
which reverse near 145 Street and enter service at 148 Street 
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The terminal capacity analysis (Table C.3-21) does not account for the 142 Street flat 
junction for the diverging Q line. The effects of the flat junction on capacity are reflected 
in the full network simulation results. 


Table C.3-21. Harlem - 148 Street Terminal Capacity 


Average Simulated Practical Terminal 
Headway Capacity 

Scenario (MM:SS) (Trains per Hour) 
Existing Baseline (Wayside) — . 
Revenue Turns Only 3:22 17 
Existing Baseline (Wayside) - 4:21 13 
50% Revenue Turns/50% Yard Put-Ins | 
Future Baseline (CBTC) – | 
Revenue Turns Only 2:79 i 
Future Baseline (CBTC) — 3:42 16 
50% Revenue Turns/50% Yard Put-Ins ` 


The analysis found that the operational scenarios that require turning yard put-ins on the 
revenue tracks near 145 Street consumes significant capacity under both wayside and 
CBTC operation. To reduce terminal congestion, trips could alternatively travel to and 
from the yard directly from 145 Street without serving the terminal. However, as the station 
platform can only berth 5 cars, a northbound Ө train would not be able to discharge 
passengers on the rear end of the train. 


C.3.6.5 Wakefield - 241 Street 


The Wakefield - 241 Street terminal also experiences significant constraints due to mixing 
revenue trains and yard moves. A visible oscillation in train headways is observed in real- 
world operation between trains that are operating from the terminal (fast move) and trains 
that are operating from 239 Street yard (10 MPH move). Train insertions from the yard 
are therefore difficult to manage and can cause irregular headways. 


The terminal capacity analysis (Table C.3-22) evaluated operation under both wayside 
signaling and CBTC under the following operational scenarios: 


e Revenue @ Line turns only with no put-ins or lay-ups from 239 Street Yard. 


• 50 percent of trains make revenue turns at 241 Street while the other 50 percent 
are trains from 239 Street yard that reverse direction at Nereid Avenue and travel 
back to 241 Street. 


e 50 percent of trains make revenue turns at 241 Street and the other 50 percent are 
trains to 239 Street Yard that reverse direction at Nereid Avenue (from 241 Street) 
and travel back to the yard. 


e 50 percent of trains traveling north from Nereid Avenue go directly to the yard (with 
a 30 second dwell to allow for train sweeping) while the other 50 percent operate 
to 241 Street and make revenue turns. 


е 50 percent of trains traveling north from Nereid Avenue go directly to the yard (with 
a 90 second dwell to allow for train sweeping) while the other 50 percent operate 
to 241 Street and make revenue turns. 
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e 50 percent of the trains operating south from Nereid Avenue come directly from 
the yard while the other 50 percent operate from 241 Street having made revenue 
turns. 


During the analysis, all revenue services were routed on the outer tracks (W2 and W3) 
serving all stations. The center track (WM) was only used for turning non-revenue services 
heading to and from 239 Street Yard. 


Table C.3-22. Wakefield - 241 Street Terminal Capacity 


Wayside signaling CBTC signaling 
Practical Practical 
Average Terminal Average Terminal 
Simulated Capacity Simulated Capacity 
Headway (Trains per Headway (Trains per 
(MM:SS) Hour) (MM:SS) Hour) 
Revenue services only 2:39 22 2:16 26 
Revenue services, put-ins to 241 Street 2:52 20 2:50 21 
i Я st 
Revenue services, lay-ups from 241 3:02 19 2:29 24 
Street 
Revenue services, lay-ups from Nereid | | 
Avenue (with 30s dwell for yard trains) 2:96 23 1:45 94 
Revenue services, lay-ups from Nereid . | 
Avenue (with 90s dwell for yard trains) и yo 215 28 
Revenue services, put-ins to Nereid 2-25 24 2-05 28 
Avenue 


The analysis found that the terminal capacity is relatively consistent across all scenarios 
under wayside signaling. The terminal has the highest capacity when exclusively handling 
revenue moves; the extra time required for yard moves to traverse the interlocking to and 
from the platforms slightly reduces capacity. Yard moves that start and end at Nereid 
Avenue allow slightly more trains to be run overall, as they bypass this constraint. 


The capacity increase with CBTC operation varies by scenario. For the scenario with yard 
put-ins to 241 Street, the time required for trains to travel from the yard to the reversal 
point and then back to the platform is almost as much of a constraint as wayside signaling. 
CBTC yields a higher capacity under the scenario with yard lay-ups from 241 Street, as 
these trips occupy the interlockings for less time than put-ins. The scenario with yard lay- 
ups from Nereid Avenue yields even higher capacity under CBTC, as these trips occupy 
the interlockings for much less time than put-ins. 


Conceptual engineering was performed to evaluate the feasibility of constructing a new 
yard lead track providing a direct connection between Wakefield - 241 Street terminal and 
239 Street Yard. Construction of a new island platform and track at Nereid Avenue 
facilitating put-ins and lay-ups directly to and from the yard was also evaluated. Additional 
detail is included in Section D.1.4. 


C.3.6.6 Van Cortlandt Park - 242 Street 


The Van Cortlandt Park - 242 Street terminal experiences significant constraints due to 
mixing revenue trains and moves from 240 Street Yard. The terminal capacity analysis 
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(Table C.3-23) evaluated operation under both trip stop and CBTC operation under the 
following operational scenarios: 


e Revenue @ Line turns only with no put-ins or lay-ups from 240 Street Yard 


e 5096 revenue @Line turns and 50 percent yard trips to and from 240 Street Yard 


Table C.3-23. Van Cortlandt Park - 242 Street Terminal Capacity 


Average Simulated Practical Terminal 
Headway Capacity 

Scenario (MM:SS) (Trains per Hour) 
Existing Baseline (Wayside) — 3:01 49 
Revenue Turns Only ` 
Existing Baseline (Wayside) — 3:33 16 
50% Revenue Turns/50% Yard Put-Ins | 
Future Baseline (СВТС) — . 
Revenue Turns Only ZR 28 
Future Baseline (CBTC) — 2:43 22 
50% Revenue Turns/50% Yard Put-Ins ` 


The analysis found that the operational scenarios which require turning yard put-ins and 
lay-ups consume significant capacity under both wayside and CBTC operation. 
Conceptual engineering was performed to evaluate the feasibility of constructing a new 
yard lead track providing a direct connection between Van Cortlandt Park - 242 Street 
terminal and 240 Street Yard. Additional detail is included in Section D.1.4 of this report. 


C.3.6.7 Woodlawn 


The Woodlawn terminal capacity analysis (Table C.3-24) evaluated operation under both 
wayside signaling and CBTC under the following operational scenarios: 


e Revenue Ө пе turns only with no put-ins or lay-ups from Jerome Yard; and 


• 50 percent revenue @ Line turns and 50 percent yard trips to and from Jerome 


Yard. 
Table C.3-24. Woodlawn Terminal Capacity 
Average Simulated Practical Terminal 
Headway Capacity 

Scenario (MM:SS) (Trains per Hour) 
Existing Baseline (Wayside) — | 
Revenue Turns Only 5:22 TE 
Existing Baseline (Wayside) — 2:55 20 
50% Revenue Turns/50% Yard Put-Ins ` 
Future Baseline (CBTC) – . 
Revenue Turns Only 2:12 a 
Future Baseline (СВТС) – 2-18 26 
50% Revenue Turns/50% Yard Put-Ins | 


The analysis found that the operational scenarios which require turning yard trips do not 
present as significant of a capacity constraint as observed at other terminals such as 
Harlem - 148 Street. 
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C.3.6.8 Eastchester - Dyre Avenue 


The Eastchester - Dyre Avenue terminal capacity analysis (Table C.3-25) evaluated 
operation under both wayside signaling and CBTC with the following results: 


Table C.3-25. Eastchester - Dyre Avenue Terminal Capacity 


Average Simulated Practical Terminal 
Headway Capacity 
Scenario (MM:SS) (Trains per Hour) 
Existing Baseline (Wayside) 3:07 19 
Future Baseline (CBTC) 2:04 29 
C.3.6.9 Pelham Bay Park 


The Pelham Bay Park terminal capacity analysis (Table C.3-26) evaluated operation under 
both wayside signaling and CBTC with the following results. 


Table C.3-26. Pelham Bay Park Terminal Capacity 


Average Simulated Practical Terminal 
Headway Capacity 
Scenario (MM:SS) (Trains per Hour) 
Existing Baseline (Wayside) 2:53 20 
Future Baseline (CBTC) 2:07 28 


C.3.7 Time-Distance String Charts 
Time-distance string charts, shown in Section G.4, were generated from the simulation results for 
the morning and evening peak periods, distinguishing northbound and southbound trips on 
separate charts. Because of the complexity of the NYCT network, the tracks are separated into 
the following geographic territories: 

• 138 Street - Grand Concourse to Brooklyn Bridge — City Hall; 

• Brooklyn Bridge – City Hall to Nevins Street; 

e Nevins Street to New Lots Avenue; 

e Nevins Street to Flatbush Avenue - Brooklyn College; 

• Pelham Bay Park to 3 Avenue -138 Street; 

• Wakefield - 241 Street to 138 Street - Grand Concourse; 

е Eastchester - Dyre Avenue to 138 Street - Grand Concourse; 


е Woodlawn to 138 Street - Grand Concourse; 


e Harlem - 148 Street to Nevins Street; and 
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• Van Cortlandt Park - 242 Street to 96 Street. 


In all cases, the geographic territory is shown on the vertical axis with north at the top and south 
at the bottom. Trip plots ("strings") are shown heading up and to the right for northbound trips and 
heading down and to the right for southbound trips. 


For all geographic territories, 7 Avenue - Broadway Line trips are shown in red, reflecting the @ 
© and Ө Lines. Lexington Avenue Line trips are shown in green, reflecting the O, O, and O 
Lines. For string charts reflecting exclusively Manhattan territories, trips on the local tracks (the 
Q and Ө Lines) are shown in dark gray so that they can be distinguished from the express trips. 


The string charts reflect morning peak periods from 6 a.m. to 10 a.m. and evening peak periods 
from 3 p.m. to 7 p.m. The individual strings are labeled with the simulated trip ID which is 
constructed from: 


e Service, 
e Initial terminal departure time, 
e Direction ("N" or “S”). 


While horizontal lines generally represent station stops, horizontal lines outside of station 
locations reflect simulated delays. This can be observed at Bowling Green, for example, where 
northbound Ө Line trips are held south of the station for Ө Line trips using the Battery Park Loop 
and requesting a route first. 


C.3.8 Terminal Station Occupancy Charts 


Terminal station occupancy charts are useful in assessing how congested terminals are, 
determining whether any late dispatches occurred in simulation and evaluating whether the 
simulated minimum required terminal dwell is sufficiently short to allow for recovery from lateness. 
As shown in Figure C.3-16, the TrainOps® station occupancy charts show scheduled station 
occupancy below the reference line corresponding to each station track and actual (simulated) 
occupancy above the line. 


All trains on the Q © O © Ө О Lines are assumed to be 10 cars (510 feet) long and berthing is 
always at the end of platform in the modeling. Intermediate car stop markers are not considered. 
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Figure C.3-16: Example of TrainOps Station Occupancy Chart 


ЛОКТИ НОСЕМ ТЕТЕ ТА НИ) МВ АЕ ТТТ СТОЯ 


Simulated Early Arrival Late Arrival 
Trip ID Occupanc Early реј 
p pancy Departure Departure 
D — m > — 
Scheduled Early Arrival Early Arrival 
Occupancy On-Time Late 


Departure Departure 


Terminal occupancy charts are shown in Section G.5. The occupancies are color-coded using 
the NYCT standard colors for East Side and West Side A-Division services, with schedule and 
simulated occupancies shown in slightly different shades. Non-revenue trips such as the 
X5 0516 249 trip from New Lots Avenue to Flatbush Avenue - Brooklyn College are shown in 
gray, rather than the red or green revenue service color. Other non-revenue relay or loop moves 
are also shown in gray, such as the Ө service at Brooklyn Bridge — City Hall and the Ө service 
at Crown Heights - Utica Avenue. 


All trains on the O O O O Ө O Lines are assumed to be 10 cars (510 feet) long and berthing is 
always at the end of platform in the modeling. Intermediate car stop markers are not considered. 
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D.1.1.2 | Flatbush Avenue — Brooklyn College 
(a) Background 


The aim was to measure the maximum capacity of the terminal at Flatbush Avenue - 
Brooklyn College station, anticipating implementation of CBTC. This is the southern 
terminus of all Q Line trains and most weekday @ Line trains. 


Flatbush Avenue Phase 1 consists of two infrastructure improvements that the STV 
Team analyzed both individually and together: 


e Replacement of the diamond crossover in the station throat to allow higher 
speeds as shown in Figure D.1-2; and 


e 77-foot tail tracks added to both platforms beyond the existing bumper blocks 
to provide some overrun before the bumper blocks. The existing passage 
between platforms beyond the existing bumper blocks would be changed to an 
ADA-compliant underpass. Note that this alternative is one of the two capital 
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improvements included in another study for NYCT, the Utica Avenue Transit 
Improvements Study, whose scope includes development of a future CBTC 
baseline model. 


Figure D.1-2. Replacement of Diamond Crossover, Flatbush Avenue – Brooklyn College 


FLATBUSH ` [FLATBUSH 


(b) Methodology 


The methodology used is the same as previous terminal capacity studies in 
TrainOps®. The analysis used the validated A-Division simulation model, with CBTC. 


Batches of 50 trains at a set initial headway were run from Sterling Street to Flatbush 
Avenue, and back to Sterling Street. Initial headway was reduced for each successive 
batch. The actual headway between trains was measured on their return to Sterling 
Street. This measured headway eventually reached a minimum, regardless of further 
reductions in initial headway. The average measured minimum headway 
corresponded to the terminal capacity. 

(c) Assumptions 

() Operating Plans 
Two different operating plans were considered: 


e All services can use either platform track; and 


• @Line and @Line services are specifically assigned to their own platform, 
with a service level of 13 TPH/7 TPH respectively. 


Together with the baseline wayside and CBTC cases, this equates to ten different 
cases analyzed. 


(ii) Movement Authority Limit (MAL) to End of Track or Interlocking Home 
Signal at Stop 


NYCT Flushing Line Contract S-32723 RFI #228 (October 19, 2017) addresses 
this issue due to the configuration at Main Street. 
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e NYCT directed that the full platform have an enforced 20 MPH limit. 
e NYCT directed that the last 113 feet of the platform have a 6 MPH limit. 


• NYCT directed that the MAL speed be computed with a 5 MPH target at 
the bumper. 


Slack protection at Flushing Main Street is shown in Figure D.1-3. 
(iii) Microsimulation 
The underlying assumptions of the microsimulation are captured in Table D.1-1. 


Figure D.1-3. Slack Protection at Flushing Main Street (2 Line) 


--%-- Flushing Main Street CBTC Braking Profile TrainOps 
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(d) Findings 
Table D.1-2. Flatbush Avenue/Brooklyn College Terminal Capacity Study Results 


Services can use either Assigned platforms 
platform for 2 and 5 services 


Амегадје Амегаде 


Simulated | Trains per | Simulated | Trains per 
Headway hour Headway 
(MM:SS) (MM:SS) 


Current layout (wayside 


ass) 2:45 21 3:12 18 
Current layout (CBTC) 1:54 31 2:22 25 
Phase 1 tail tracks only (CBTC) 1:50 32 2:17 26 
Phase 1 crossover only (CBTC) 1:45 34 2:14 26 
Phase 1 improvements (CBTC) 1:42 35 2:10 27 


The closer train spacing and higher speeds possible with CBTC significantly increase 
terminal capacity, as shown in Table D.1-2. CBTC is assumed to target crossover 
speed restrictions from point of switch to point of switch, rather than through entire 
interlocking limits. 


Regular interval departures are not possible at the headways shown, due to conflicts 
at the Flatbush Avenue interlocking scissors crossover and the phenomenon of "every 
other pair of inbound/outbound trains conflict, every other pair of inbound/outbound 
trains have parallel moves" characteristic of all traditional two-track terminals. Trains 
depart the terminal with non-uniform headways (typically varying by about 20 seconds) 
due to different travel times departing on the straight and diverging routes. 


(e) Recommendations 


The STV Team recommends trains arriving at Flatbush Avenue - Brooklyn College 
station use whichever track is unoccupied, whether the train is on the Ө Line or O 
Line. NYCT's passenger information displays show next train departures and the 
corresponding track, minimizing guesswork by the traveling public. This approach 
would allow more TPH than pre-assigned platforms and thus greater operational 
flexibility. 


By itself, i.e. not considering the separate Utica Avenue Transit Improvements Study, 
the marginal improvement in throughput afforded by extending the tail tracks might not 
justify the capital cost. NYCT clarified that since a train operating under CBTC 
responds to the distance to the next home signal, adding a runoff track of any length 
south of Flatbush Avenue would not improve capacity unless the respective home 
signal at the south end of the platform were moved to the end of the runoff track. Any 
such design must also provide protection for unequipped trains, i.e. trains with en- 
route CBTC failures. 
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Changing the crossover north of the station, as shown in Figure D.1-2, would afford a 
significant improvement in throughput and the track and signal changes could be 
implemented on nights and weekends. 


D.1.1.3 Crown Heights - Utica Avenue 
(a) Background 


The aim was to measure the maximum capacity of the terminal at Crown Heights - 
Utica Avenue station, anticipating implementation of CBTC. This is the southern 
terminus of @ Line trains except on late nights and weekends, except for some rush- 
hour trains that originate or terminate at New Lots Avenue, and some rush-hour Ө 
Line trains. 


(b) Methodology 


Batches of 50 trains at a set initial headway were run on the express tracks from 
Franklin Avenue to Utica Avenue and back. The initial headway was reduced for each 
successive batch and the actual headway between trains was measured on their 
return to Franklin Avenue. This measured headway eventually reached a minimum, 
regardless of further reductions in initial headway. The average minimum headway 
measured corresponded to the terminal capacity. 


Slack protection was added to platforms, tail tracks and the tracks between Utica 
Avenue and Sutter Avenue interlockings. The slack protection at Sutter Avenue 
interlocking must allow southbound trains to stop between these interlockings, without 
blocking either, to achieve the capacity stated in this report. 


(c) Assumptions 


All trains were assumed to be express services terminating at Crown Heights - Utica 
Avenue station. Local track operation of the New Lots line was excluded from this 
study. With wayside signaling, no partial berthing in a station is allowed, even though 
Signal Time cutback at signal 3092/E allows trains to partly enter Utica Avenue station 
with the train ahead waiting at signal 3212/E. Refer to Figure D.1-4. 


The assumed berthing location on Track M is at the tunnel portal (335-00). Тһе 
maximum speed on Tracks 2 and M beyond Sutter Avenue Interlocking was assumed 
to be 20 MPH. NYCT Maintenance of Way (MOW) Engineering did not provide 
specific CBTC design speeds for these non-revenue tracks. 


Simulated speed assumptions are conservative. The diverging speed of 19 MPH is 
based on NYCT CBTC criteria. 
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(d) Findings 


Table D.1-3. Utica Avenue Terminal Capacity Results 


Trip stop (60-second southbound dwell) 3:21 17 
Trip stop (40-second southbound dwell) 3:17 18 
CBTC (60-second southbound dwell) 2:12 27 
CBTC (40-second southbound dwell) 1:51 32 


The STV Team noted that the Utica Avenue relay tracks are modeled with 20 MPH 
CBTC speed limits. This is higher than current operating speed limits but may be 
lower than the geometry supported by these tracks (the NYCT MOW Engineering 
CBTC speed profiles do not cover these tracks). 


The STV Team also noted that the route establishment time and interlocking route 
release time are the same between the existing baseline and future CBTC models, at 
15 seconds and 5 seconds respectively. 
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(e) Recommendations 


As with the Flatbush Avenue terminal capacity study, the closer train spacing and 
higher speeds possible with CBTC significantly increase terminal capacity, as shown 
in Table D.1-3. Uniform headway services departing Utica Avenue can be obtained 
by increasing some of the northbound dwell times at the platform without degrading 
terminal capacity. 


Track 2 appears to be straight and could support higher speeds geometrically. Track 
M curves to follow mainline Track 1, which has a CBTC speed of 37 MPH. NYCT 
advised that switches 549, 561A/B and 563A/B are #10 switches. Refer to Figure 
D.1-4. 


A careful review of future CBTC signal-to-signal spacing is needed. 
D.1.1.4 New Lots Avenue 
(a) Background 


The aim was to measure the maximum capacity of the terminal at New Lots Avenue 
station, anticipating implementation of CBTC. This is the southern terminus for all O 
Line trains except late at night, and all late-night and some rush hour @ Line trains. 
This station is unusual in NYCT in that the station tracks continue as the yard leads, 
in this case to Livonia Yard, as shown in Figure D.1-1. 


(b) Methodology 


Slack protection at New Lots Avenue station was based on the New Lots Avenue south 
interlocking home signal being at Stop. 


(c) Assumptions 

If tracks beyond the station can be used as a buffer overrun, a small reduction in 
headway is possible, enough to increase the capacity to 24 TPH for the "revenue turns 
only" case. 


(d) Findings 


Table D.1-4. New Lots Avenue Terminal Capacity Results 


Average Simulated Trains per 
Headway (MM:SS) hour 


Trip stop (revenue turns only) 3:13 18 
Trip stop (additional yard trains) 3:14 12+6 
CBTC (revenue turns only) 2:32 23 
CBTC (additional yard trains) 2:29 18+6 
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(e) Recommendations 


The closer train spacing and higher speeds possible with CBTC will provide an 
increase in terminal capacity. Regular interval departures are not possible at this 
headway, due to conflicts at New Lots Avenue north interlocking and the phenomenon 
of "every other pair of inbound/outbound trains conflict, every other pair of 
inbound/outbound trains have parallel moves" characteristic of all traditional two-track 
terminals. Trains depart the terminal with non-uniform headways (typically varying by 
about 20 seconds) due to different travel times departing on the straight and diverging 
routes. If uniform dispatch headways are required, the number of trains will need to 
be reduced, or the dwell increased at other stations north of New Lots Avenue. 


D.1.1.5 Nostrand Junction 


This study has not evaluated changes to Nostrand Junction. Within the scope of the 
separate Utica Avenue Transit Improvements Study, two new crossovers at the junction 
and "straight-railing" operation through the junction are being considered, using the future 
CBTC baseline model. 
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D.1.2 Phase ll - Lexington Avenue Line CBTC Analysis 
0.1.2.1 Territory Covered 


The territory subject of Phase II of this study is the "A" Division Lexington Avenue line, 
north from Nevins Street station to 149 Street - Grand Concourse station (Ө Line) and to 
З Avenue - 149 Street station (Ө Line), and from Brooklyn Bridge — City Hall station to З 
Avenue - 138 Street station (Ө Line). Phase Il is divided into two parts: Phase II-A 
covering express tracks only, a subset of Phase II-B, which is the whole territory shown in 
Figure D.1-5. 


0.1.2.2 > Performance Modeling 


The STV Team performed simulations of the @ Line and @ Line in both directions between 
138 Street — Grand Concourse and Nevins Street, versus event recorder data provided 
by NYCT from R142 cars. The results of these simulations appear in Section F.2, Train 
Event Recorder Data and Corresponding TrainOps Velocity versus Distance Plots. In 
most cases the calibrated simulated speeds between stations were less than the 
uncalibrated speeds. These data should be analyzed from one pair of stations to the next 
to determine how running times might be reduced without waiting for the implementation 
of CBTC in the Phase ll territory. 


In the course of the study NYCT asked the STV Team how the simulation model makes 
allowances for varying Train Operator (T/O) adherence to Station Time (ST) and Grade 
Time (GT) timers, noting that operators are often unable to adhere to the posted speeds. 


The STV Team noted that ST timer and control line logic is site-specific and accurately 
reflected in the model. Trains are profiled towards ST signals at stop and will start 
accelerating after a brief T/O reaction time if an ST signal upgrades from red to yellow. 


The STV Team noted that GT timer logic is not specifically included in the model, but the 
speed effects of GT are. NYCT Division of Car Equipment (DCE) Event Recorder data 
were used to reduce speeds to accurately reflect T/O behavior. 


Refer also to the findings on velocity profiles in Paragraph D.1.2.5. 
D.1.2.3 | Background 


The STV Team was assigned the task of evaluating the Lexington Avenue Line to identify 
the top capacity constraining locations between Bowling Green and 125 Street and to 
identify conceptual mitigations. The Phase Il Lexington Avenue Line was coded апа 
calibrated in the TrainOps® model from Nevins Street to just south of 138 Street, including 
grades, curves, interlocking limits, and platforms. The analysis focused on the express 
tracks as the local tracks are much less capacity constrained. Dwell time variability was 
reviewed for key stations, including Bowling Green, Wall Street, Fulton Street, 14 Street — 
Union Square (ensuring that the effects of the gap fillers were fully reflected), 42 Street — 
Grand Central, 59 Street, 86 Street and 125 Street. 
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D.1.2.4 | Methodology 


NYCT suggested that a 32 TPH pass/fail criterion could be used but asked how future 
Union Square CBTC capacity compares against the many other known capacity "pinch 
points" along the Lexington Avenue Line. A crush capacity simulation was performed 
using average dwell times per station and direction with the resulting TPH multiplied by 90 
percent in order to account for real world variability. Operations simulation models were 
prepared for both the existing wayside signaling and future CBTC operations coded with 
V4 curve speeds between Utica Avenue/Flatbush Avenue and 138 Street. Several "stress 
test" simulations were run in both directions from Utica Avenue/Flatbush Avenue to 138 
Street and vice versa to operate steady-state 36 TPH volumes. The resultant throughput 
was documented and used to determine which location in each direction most constrains 
capacity. The most capacity constraining location was then resolved through artificial 
dwell time improvements to determine the second and third most capacity-constraining 
locations in each direction. 


D.1.2.5 Findings 
(a) Velocity Profiles 
(i) € Line and Ө Line (Express) 


Long dwell times were observed at Grand Central and Brooklyn Bridge – City Hall. 
Extended dwells were also seen at 125 Street, 86 Street and 59 Street. Close 
station spacing between Fulton Street, Wall Street and Bowling Green constrains 
speeds on the line. There are no short-turn or other "pressure relief valve" 
locations between 149 Street — Grand Concourse and the Battery Park Loop. 


The model was calibrated by evaluating differences between the simulated CBTC 
velocity profile and event recorder data from the existing wayside signal system. 
Refer to Figure D.1-6, Figure D.1-7, Figure D.1-8, and Figure D.1-9. CBTC speed 
assumptions were modified to reflect potential field conditions identified by the 
event recorder data that may not have been properly captured in the review and 
coding of civil data. 


In Figure D.1-6 and Figure D.1-7, “Unimpeded” is a simulated train operating on 
the line independent of other trains. “Impeded” is the model condition under which 
running time degradations and schedule padding are applied to simulate real-world 
conditions. 


IRT CAPACITY STUDY QOO OG O О LINES JULY 2020 
Page D-13 


CAPACITY SENSITIVITY ANALYSIS 


Figure D.1-6. Simulated CBTC Velocity Profile - Southbound, 138 Street to Nevins Street 
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Figure D.1-7. Simulated CBTC Velocity Profile: Northbound, Nevins Street to 138 Street 
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Figure D.1-8. Simulated CBTC vs Event Recorder Velocity Profile: Southbound, 138 Street to Bowling Green 
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Figure D.1-9. Simulated CBTC vs Event Recorder Velocity Profile – Northbound, Nevins Street to 138 Street 
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Note that Figure D.1-8 and Figure D.1-9 differ from Figure G.6-7 and Figure G.6-8 
in that the latter two graphs show event recorder data, a wayside simulation, and 
a CBTC simulation together. 
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i, QLine (Local) 


The STV Team presented a velocity profile for the @ Line traveling northbound 


between Brooklyn Bridge — City Hall station and 125 Street station. 


The STV Team noted that the Train Operators in both event recorder profiles did 
not appear to adhere to non-GT-enforced speed signs in the following locations: 
Brooklyn Bridge - City Hall station (19 MPH), Astor Place station (22 MPH), 116 


Street station (25 MPH). 


Refer to Section D.1.2.5 for the final velocity profiles. 


(b) Travel Times 


The Simulated CBTC travel times were assessed by inter-station segments in both 
directions under both unimpeded and impeded conditions. Refer to Table D.1-5 and 
Table D.1-6. “Unimpeded” and “Impeded” have the same definitions given above for 


Figure D.1-6 and Figure D.1-7. 


Table D.1-5. Summary of Simulated CBTC Travel Time Unimpeded vs Impeded – Northbound 


To Unimpeded Impeded 
(MM:SS) (MM:SS) 


Nevins Street Borough Hall 01:26 01:40 
Borough Hall Bowling Green 02:44 02:47 
Bowling Green Wall Street 00:37 00:37 
Wall Street Fulton Street 00:48 00:48 
Fulton Street Brooklyn Bridge 01:07 01:08 
Brooklyn Bridge Union Square – 14 Street 03:02 03:02 
Union Square – 14 Street Grand Central — 42 Street 02:40 02:58* 
Grand Central — 42 Street 59 Street 01:43 01:43 
59 Street 86 Street 02:15 02:21 
86 Street 125 Street 02:50 03:00* 
-Does not reflect cascading delays 
IRT CAPACITY STUDY QO O O O O O LINES JULY 2020 


Page D-16 


CAPACITY SENSITIVITY ANALYSIS 


Table D.1-6. Summary of Simulated CBTC Travel Time Unimpeded vs Impeded - Southbound 


To Unimpeded Impeded 
(MM:SS) (MM:SS) 


125 Street 86 Street 03:19 03:19 
86 Street 59 Street 02:04 02:05 
59 Street Grand Central — 42 Street 01:56 02:18* 
Grand Central — 42 Street Union Square – 14 Street 02:32 02:54 
Union Square – 14 Street Brooklyn Bridge 03:17 03:22 
Brooklyn Bridge Fulton Street 01:06 01:06 
Fulton Street Wall Street 00:39 00:40 
Wall Street Bowling Green 00:43 00:47 
Bowling Green Borough Hall 02:51 02:51 
Borough Hall Nevins Street 01:36 01:36 


*-Does not reflect cascading delays 


Simulated CBTC travel time improvements were assessed for various segments by 
capturing the average and minimum travel times for the existing wayside signal system 
and comparing to CBTC travel time along with a percent improvement for average and 
fastest travel times under both unimpeded and impeded conditions. Refer to Table 
D.1-7. “Unimpeded” and “Impeded” have the same definitions given above for Figure 
D.1-6 and Figure D.1-7. The summary shows that implementation of CBTC will 
provide a 15 — 30 percent improvement for average travel times and a 10 — 15 percent 
improvement for the fastest travel times along the Lexington Avenue Line. The section 
between 42 Street and 59 Street is projected to see the greatest improvement in 
average travel times, while the segment between 86 Street and 125 Street will see the 
greatest improvement in fastest travel times. 


In addition to simulated travel times, station occupancy and dwell times were evaluated 
during the a.m. and p.m. peak periods in both directions and summarized by maximum 
dwell time. The assessment found that Grand Central in the northbound direction 
experiences the longest Max Dwells of any station at 55 seconds. The second longest 
Max Dwells in the northbound direction are experienced at Union Square and 125 
Street, at roughly 45 seconds. This evaluation also identified Grand Central and Union 
Square as having the longest Max Dwell of 50 seconds in the southbound direction, 
with 125 Street and 59 Street with Max Dwells of roughly 40 seconds. Refer to Table 
D.1-8 and Table D.1-9. 
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Table D.1-7. Summary of Simulated CBTC Travel Time Improvements 


Unimpeded Impeded 
Average Average 


Wayside Wayside Pct Pct 
Time Time Improvement | improvement 

(MM:SS) (MM:SS) (Average) (Average) 
2:26 1:55 1:43 29.596 10.4% 
2:46 2:37 2:15 18.7% 14.0% 
4:15 3:54 3:19 22.0% 15.0% 
4:24 3:48 3:17 25.4% 13.6% 


Pct Pct 
Improvement | Improvement 
(Average) (Average) 
1:43 29.5% 10.4% 
2:21 15.1% 10.2% 
3:19 22.0% 15.0% 
3:22 23.5% 11.4% 


Table D.1-8. Median Dwells – Northbound (rounded to nearest 5 seconds) 


Station 


PM Peak 


Dwell 
Track (seconds) 


AM Peak 
Dwell 
(seconds) 


Max 
Dwell 
Used 

(seconds) 


Nevins Street 3 

Borough Hall 3 30 35 
Bowling Green 3 35 35 
Wall Street 3 30 30 
Fulton Street 3 35 35 
Brooklyn Bridge - City Hall 3 30 25 
14 Street - Union Square 3 45 45 
Grand Central - 42 Street 3 55 45 
59 Street 3 35 30 
86 Street 3 35 30 
125 Street 3 45 35 
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Table D.1-9. Median Dwells - Southbound (rounded to nearest 5 seconds) 


Max 
PM Peak AM Peak Dwell 


Dwell Dwell Used 
Station Track (seconds) (seconds) (seconds) 


125 Street 2 

86 Street 2 30 35 
59 Street 2 35 40 
Grand Central - 42 Street 2 45 50 
14 Street - Union Square 2 50 50 
Brooklyn Bridge - City Hall 2 30 30 
Fulton Street 2 35 35 
Wall Street 2 35 30 
Bowling Green 2 35 30 
Borough Hall 2 35 30 
Nevins Street 2 30 25 


Additional care was taken to ensure that the effects of the gap fillers at Union Square 
southbound were accurately captured. Тһе gap filler functionality and speed 
restriction time-distance charts, Figure D.1-10 and Figure D.1-11, illustrate that the 
effects on dwell are accurately captured in the event recorder data and that a 
significant speed restriction is experienced on trains departing the station. The gap 
filler signal functionality requires that the home signal south of the platform must be 
triggered, but that train speeds are limited to 5 MPH until the gap fillers are retracted. 
This period, when trains must creep out of the station before the gap fillers retract, 
introduces additional delay on southbound operations. 


IRT CAPACITY STUDY QOO OG O О LINES JULY 2020 
Page D-19 


CAPACITY SENSITIVITY ANALYSIS 
Figure D.1-10. Union Square Gap Filler Functionality 
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(c) Capacity Constraints - General 


The STV Team's analysis shows that the northbound Lexington Avenue Line is more 
capacity-constrained overall than southbound under CBTC operations based on the 
“worst case" morning/evening peak dwell times. The longer peak northbound dwell of 
55 seconds at Grand Central shown in Table D.1-10, versus the southbound dwell of 
50 seconds shown in Table D.1-11, contribute to this delay. 


The simulation analysis calculated the potential increase in TPH that could be realized 
if the first and second most capacity constraining locations were to be mitigated. In 
the northbound direction, this would require mitigations at Grand Central first and then 
at 125 Street. Removing the constraint at Grand Central would increase capacity from 
27.6 TPH to 32.0 TPH. Removing the constraint at 125 Street would yield an additional 
small capacity increase to 32.4 TPH. Refer to Table D.1-10. In the southbound 
direction, mitigating the capacity constraint at Grand Central would result in a small 
increase in capacity from 31.2 TPH to 31.3 TPH. Removing the constraint at Union 
Square, however, could result in a significant capacity increase to 34.8 TPH. Refer to 
Table D.1-11. This is well above the theoretical level of service limit of 32 TPH that is 
expected ever to be scheduled on the line. 


Table D.1-10. Eliminating Capacity Constraints - Northbound Max of Peaks Dwell Times (in seconds) 


Northbound 
Dwells 


Union Square - 14 Street 
Grand Central – 42 Street 


Nevins Street 
Borough Hall 
Bowling Green 
Brooklyn Bridge 
86 Street 

125 Street 


Trains per Hour 


сл 
сл 
о 
сл 
о 
сл 
h 
сл 


о 
e 


35 


о 
о 


Original 30 35 30 4 


Removed 1st 
Constraint (Grand So) | do | So 1853000 ЕЗБЕ гу | ДЕ 


Constraint 
Removed 
© 
сл 
о 
сл 
+ 
сл 


Central) 
Removed 2nd ЕТ 55 
Constraint 30 35 35 3 3 30 45 2 35 35 si? 
(125 Street) де 8% 
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Table D.1-11. Eliminating Capacity Constraints - Southbound Max of Peaks Dwell Times (in seconds) 


Southbound 
Dwells 


Grand Central — 42 Street 
Union Square - 14 Street 


125 Street 

86 Street 
Brooklyn Bridge 
Bowling Green 
Borough Hall 
Nevins Street 
Trains per Hour 


Original 40 35 40 50 50 30 35 35 35 35 
Removed 1st Ey 

Constraint (Grand 40 35 40 Gê 50 30 35 35 35 35 
Central) 88 

Removed 2nd 3a | ga 

Constraint Be | ВЕ 

(Union Sq — 14 40 35 40 35 EE 30 35 35 35 35 
Street) 


(d) Constraints and Capacity Improvements at Brooklyn Bridge - City Hall 


Brooklyn Bridge — City Hall station is the southern terminus of the @ Line. Upon 
terminating at this station on the southbound local track, Ф Line trains proceed around 
the City Hall Loop to start their northbound runs on the northbound local track. The 
turn onto the loop is a forced diverge; the straight run is to a storage track just beyond 
the platform. Refer to Figure D.1-12. 


Figure D.1-12. @Line Terminus and Route (in green): Brooklyn Bridge — City Hall 
МЇ ME MA MAH 
ia Worth St (Closed) 


mit B Nota: » 
ДЕ aroa yn Bridge Track MS south of B Bridge out of 
C "Б. Tracks M1 es south 
Моор 9 Brook е station are 
i LOG known as Brooklyn Bridge Yard. 
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NYCT gave the STV Team the task to investigate whether the speed could be 
increased for a train departing the station for the loop. The STV Team proposed 
removing the storage tracks and straight railing the interlocking south of Brooklyn 
Bridge-City Hall. The STV Team noted that the interlocking south of the station is a 
constraint preventing 30 TPH operation for the @ Line under CBTC. Straight railing 
the switch and removing the interlocking would eliminate the fixed block nature of the 
interlocking in a very slow speed area, eliminating the CBTC constraint. The STV 
Team noted that this proposed capital improvement may not be necessary if NYCT's 
future demand projections for the O Line do not justify 30 ТРН operation. 


NYCT MOW Engineering noted that there are plans to provide a track connection 
between the storage track and the southbound express track during the Lexington 
Avenue CBTC contract, something the tunnel configuration would allow. Eliminating 
the spare tracks would remove potential storage spare for work trains, leaving few 
alternatives for storage elsewhere along the Lexington Avenue line. 


(i) Recommendations 
The STV Team recommends that no track changes be made at this location. 
(e) Constraints and Capacity Improvements at 14 Street - Union Square 


Figure D.1-13. Gap Filler at 14 Street- lhe STV Team was assigned the task of 
Union Square, Southbound Platform determining where 14 Street - Union Square 
. station falls within the hierarchy of most 
* capacity-constraining locations. If Union 
= Square were found to be at or close to the most 
capacity-constraining location on the line, then 
that would argue for the southbound platforms 
to be relocated to the north to reduce curved 
station tracks and eliminate the gap fillers. | 
Union Square were found not to be at the top of 
the list, then it would argue that NYCT should 
retain the current station with gap filler impacts, focusing investment dollars elsewhere. 
Existing conditions at Union Square southbound constrains future operations to 31.3 
TPH, which is close to the theoretical limit of 32 TPH expected to operate on the line 
in the future. Grand Central and Union Square impose virtually the same system 
constraint southbound under future operations at the 31.2 - 31.3 TPH level. 


Local tracks, which are much less capacity-constrained, were not included in this 
analysis. 


NYCT requested that four improvement scenarios be evaluated at Union Square. 
Scenario 1 assessed the benefit that could be realized should the southbound 
platform be relocated north of the curve to improve speeds and eliminate the need for 
gap fillers. Refer to Figure D.1-14. If Grand Central were removed as a constraint 
(through aggressive dwell time improvement or some other means), overall 
southbound Lexington Avenue Line capacity would increase by 2 TPH, from 31.3 TPH 
to 33.5 TPH. Removing the constraint at Union Square would increase capacity to 
34.8 TPH. Refer to Table D.1-12. 
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Figure D.1-14. Union Square Improvement Scenario 1: Relocate southbound platform to the north 
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Table D.1-12. Union Square Improvement Scenario 1 – Max of Peaks Crush Capacity SB Dwell Times 


Southbound 
Dwells 


Grand Central – 42 Street 
Union Square - 14 Street 


125 Street 

86 Street 
Brooklyn Bridge 
Bowling Green 
Borough Hall 
Nevins Street 
Trains per Hour 


Scenario 1 40 35 40 50 42 30 35 35 35 35 30 
Removed 1st ЕН 
Constraint (Grand 40 35 40 #2 42 30 35 35 35 35 30 
Central) Sa 
Removed 2nd 3 | ga 
ще 40 35 40 Sé 55 30 35 35 35 35 30 
(Union Sq - 14 55 55 
Street) 
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Scenario 2 evaluated removing the interlocking north of the station to allow for true 
"moving block" CBTC logic in the area. If Grand Central were removed as a constraint, 
the existing Union Square station were retained, and the interlocking north of the 
station were removed, there would be no increase to southbound Lexington Avenue 
Line capacity. If Grand Central were removed as a constraint, the existing Union 
Square station were retained, and the response time of the gap fillers were improved, 
overall southbound Lexington Avenue Line capacity would increase by 1 TPH (from 
31.3 TPH to 32.6 TPH). Refer to Table D.1-13. 


Scenario 3 evaluated the benefit of improved deployment/retraction times of the gap 
fillers. The analysis assumed that deployment time would be improved by 2.5 seconds 
(modeled as reduced dwell) and that retraction time is improved by 2.5 seconds 
(modeled as a departure speed of 2.5 MPH for 26 feet, rather than the future baseline 
35 feet). Again, if Grand Central were removed as a constraint through aggressive 
dwell time improvement or some other means, the increase in overall Lexington 
Avenue Line capacity to 32.6 TPH would be less than observed for Scenario 1 but 
greater than Scenario 2. Removing the constraint at Union Square would provide the 
highest theoretical capacity of all the modeled scenarios, yielding an increase to 34.9 
TPH. Refer to Table D.1-14. 


Scenario 4 evaluated a combination of Scenarios 2 and 3 and was shown to have the 
same benefits as Scenario 3, suggesting that it is not necessary to remove the 
interlocking north of the station if gap filler response times are improved. Refer to 
Table D.1-14. 


Table D.1-13. Union Square Improvement Scenario 2 — Max of Peaks Crush Capacity SB Dwell Times 


Southbound 
Dwells 


Grand Central – 42 Street 
Union Square – 14 Street 


125 Street 

86 Street 
Brooklyn Bridge 
Bowling Green 
Borough Hall 
Nevins Street 
Trains per Hour 


Scenario 2 40 35 40 50 50 30 35 35 35 35 
Removed 1st Е? 
Constraint (Grand 40 35 40 #2 50 30 35 35 35 35 
Central) 5% 
Removed 2nd seu 
Constraint 58 | 56 
(Union Sq – 14 40 35 40 T T 30883598359 89 | SE 
Street) 5 Е 
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Table D.1-14. Union Square Improvement Scenarios 3 and 4 – Max of Peaks Crush Capacity SB Dwell Times 


Southbound 
Dwells 


Grand Central – 42 Street 
Union Square - 14 Street 


125 Street 

86 Street 
Brooklyn Bridge 
Bowling Green 
Borough Hall 
Nevins Street 
Trains per Hour 


Scenarios 3 & 4 40 35 40 50 48 30 35 35 35 35 30 
Removed 1st ЕЗ 

Constraint (Grand 40 35 4 12 48 30 35 35 35 35 30 
Central) SE 

Removed 2nd zm 

o 7 40 35 40 4% ji 30 35 35 35 35 30 
Street) NIP 


(i) Recommendations 


The STV Team recommends NYCT pursue the improvements in Scenario 3. 
Replacing the existing gap fillers and, if required, gap filler signals would improve 
overall reliability and would enable greater throughput. 


(f) Constraints and Capacity Improvements at Grand Central 


In tandem with the study of capacity improvements at Union Square, the STV Team 
examined possible capacity improvements at Grand Central. The starting point for 
this part of the study was the baseline CBTC capacity (that is, without removing 
capacity constraints at Union Square and Grand Central) of 27.6 TPH northbound from 
Grand Central (refer to Table D.1-10) and 31.2 TPH southbound from Grand Central. 
This capacity is constrained by dwell times at Grand Central; see the "Original" times 
in Table D.1-10 and Table D.1-11. 


The key question here was how much lower the 55-second peak northbound dwell 
would need to be for northbound capacity to match southbound capacity. Northbound 
operations are more constraining because of the relationship of station platform limits, 
dwell times, approach speed, leaving speed and long interlocking north of the station. 
Through iterative studies, a 40-second northbound dwell was found to achieve about 
the same capacity as southbound, 31.3 TPH. 


NYCT requested that the STV Team investigate improvements north and south of 
Grand Central, resulting in the following proposed conceptual track improvements: 
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е North of Platform to Upper Level/Lower Level Split: 
е Northbound Local turnout to Northbound Express 
е Northbound Express turnout to Northbound Local 
е Northbound Express turnout to Southbound Express 
е Southbound Express turnout to Southbound Local 
е Southbound Local turnout to Southbound Express 
e South of Platform 
е Southbound Local flyover of Shuttle lead track 


е Southbound Express curve realignment into footprint of abandoned original 
(pre-1918) southbound express track way 


(i) North of Platform — Grand Central 


NYCT has had the STV Team examine the interlocking immediately north of Grand 
Central station to improve speed and throughput through the interlocking and south 
of the station. The distance between the north end of the platform and the 
beginning of grade separation between local and express tracks is approximately 
600 feet. Within this space, the objective was to provide all existing connections 
under conditions allowing for higher speeds. This short distance creates a 
challenging spatial limitation for any changes. A train cannot enter the station from 
the south until a train in the station has cleared the block where the interlocking 
begins. Changes to this interlocking would improve throughput under the existing 
conventional signaling and, more importantly, under CBTC. 


The STV Team began this part of the study with the constraint of preserving an 
equivalent of the existing ladder track from Track 4 north to Track 1, in other words 
maintaining the ability to move a train from Track 4 to Track 1, or vice versa, without 
necessarily preserving the existing ladder. The first part of this exercise was to 
design a new crossover from Track 4, immediately north of the end of platform, to 
Track 3, as shown in Figure D.1-15. 
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Figure D.1-17. Concept for Revised Interlocking 
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The proposed crossover would divide the existing interlocking into two more 
compact interlockings, moderating CBTC capacity constraints identified at this 
location; refer to Table D.1-10 and Table D.1-11. The STV Team explained that 
since CBTC treats the entire interlocking as one fixed block, the existing 
interlocking north of the station constrains service to 26 TPH northbound and 30 
TPH southbound (based on practical capacity being defined as 90 percent of 
theoretical CBTC capacity). 


At NYCT's suggestion the STV Team evaluated a variation on the above scheme 
that would result in the removal of fewer columns, would introduce two double-slip 
switches, and would preclude dividing the interlocking as the STV Team proposed. 
This is illustrated in Figure D.1-20. This proposal, however, would not fulfill the 
goal of subdividing the interlocking to provide a CBTC benefit of an additional 2 
TPH of capacity gain at the most capacity-constraining location on the line. This 
proposal provides a cost/benefit reference point to the proposed interlocking 
subdivision. While it would reduce the cost and complexity of construction, it would 
provide little benefit to the operation of trains along the Lexington Avenue Line. 
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Figure D.1-20. NYCT Concept, New Grand Central North Interlocking 
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(ii) South of Platform — Grand Central 


The STV Team studied possible modifications of the track layout south of Grand 
Central station to the junction with the original twin tunnels between 38 Street and 
40 Street. The original alignment of the IRT subway north of 33 Street station was 
in two two-track tunnels flanking the former streetcar tunnel, now vehicular tunnel, 
between 33 Street and 40 Street. The original subway curved west toward 42 
Street and the original Grand Central express station, now the Grand Central 
shuttle station. To create a link to the new Lexington Avenue subway, the IRT's 
engineers designed the current “diagonal” express station that opened in 1918. 
Track links had to be created while preserving existing service. This explains the 
current divergence of Tracks 2 and 3 from the existing trackways and the 
connection of current Tracks 1 and 4. Refer to Figure D.1-21. 


The STV Team considered briefly the approach of trains from the south into Grand 
Central and concluded that as both express and local trains would decelerate 
anyway while approaching the station, changes to the current alignment would not 
survive a cost-benefit analysis. For southbound trains from the station, the STV 
Team considered a more compact alignment of Track 2 (express), flattening the 
curvature of Track 2 (southbound express) into the original IRT southbound 
express track way from approximately a 200-foot radius to 250 feet, and increasing 
the track grade from 1.15 percent to 1.32 percent. Refer to Figure D.1-22. NYCT 
MOW Engineering deemed that the increased radius of curve would not justify the 
extensive service impacts during construction or the marginal speed improvement. 
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Figure D.1-21. Connection of Current Subway and Original Subway at Grand Central 
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Figure D.1-22. Conceptual Reroute, Southbound Express, South of Grand Central 
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(i) Recommendations 


The STV Team recommends NYCT make the changes to the interlocking north of 
Grand Central shown in Figure D.1-17 and Figure D.1-18 in order to address the 
capacity constraint there as far as possible with work that could be accomplished 
on nights and weekends. For a preliminary budgetary construction cost estimate 
refer to paragraph H.1.1.1. 


The STV Team recommends no changes be made south of Grand Central. 
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(g) Constraints and Capacity Improvements at 125 Street 


125 Street is a two-level, four-track station configured to allow cross-platform transfers 
between express and local trains in the same direction on each level. South of the 
station there is a complex track layout that changes from upper level local/lower level 
express at 116 Street to upper level northbound (express and local)/lower level 
southbound (express and local) at 125 Street. North of the station the track layout 
changes again, with northbound and southbound express tracks leading to the two 
westerly tubes in the Harlem River tunnel and to the Jerome Avenue line, and 
northbound and southbound local tracks leading to the two easterly tubes in the 
Harlem River tunnel and to the Pelham line. Spur tracks and crossovers north and 
south of the station allow diversions between local and express tracks in both 
directions. Routes and connections are shown in Figure D.1-23, Figure D.1-24, Figure 
D.1-25, and Figure D.1-26. There are no at-grade conflicts in this area for regular 
revenue service. 


Figure D.1-23. Northbound Local route (in green) Figure D.1-24. Northbound Express route (in green) 
through 125 Street through 125 Street 
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Factors influencing capacity exist north of the station, not south. Slow speeds prevail 
on both express (Jerome) and local (Pelham) routes going from the station to the north, 
and to the north from the station; these were verified by field observation. The STV 
Team noted that a 10 MPH speed limit applied to switch #441 north of 125 Street is 
overly conservative and will be updated. Slow speeds approaching 125 Street from 
the north influence, and are influenced by, sorting southbound O Local and O Express 
trains at the first station north on the Pelham line (3 Avenue — 138 Street) where three 
tracks narrow to two; sorting O Line and @ Line southbound rush hour trains at the 
first station north on the Jerome Avenue line (138 Street – Grand Concourse) where 
three tracks narrow to two; and sorting @ Line and @ Line trains at the junction 
between the Jerome Avenue line and the White Plains Road line south of 149 Street 
— Grand Concourse station. 


(i) Recommendations 


The STV Team recommends NYCT review speed limits north of the station in both 
directions and increase them where it is safe to do so. 
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D.1.3 Phase ПІ - Seventh Avenue Line CBTC Analysis 
D.1.3.1 | Territory Covered 


The territory subject of Phase III of this study is the "A" Division Seventh Avenue Line, 
north from Nevins Street (Ө Line, Ө Line) and South Ferry (@ Line) to 145 Street station 
(Ө Line), 3 Avenue - 149 Street station (Ө Line), and Harlem - 148 Street — Lenox 
Terminal station ine). Refer to Figure D.1-27. 
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0.1.3.2 | Performance Modeling 


The STV Team performed simulations of the Ө Line/Q Line versus event recorder data 
from R142 cars provided by NYCT, in the Phase Ill territory. For the results of these 
simulations refer to Section Ғ.2, Train Event Recorder Data and Corresponding 
TrainOps® Velocity versus Distance Plots. These plots show event recorder data versus 
both uncalibrated and calibrated TrainOps® simulations. In most cases the calibrated 
simulated speeds between stations were less than the uncalibrated speeds. These data 
should be analyzed from one pair of stations to the next to determine how running times 
might be reduced without waiting for the implementation of CBTC in the Phase III territory. 


In the course of the study NYCT asked the STV Team how the simulation model makes 
allowances for varying Train Operator (T/O) adherence to Station Time (ST) and Grade 
Time (GT) timers, noting that operators are often unable to adhere to the posted speeds. 


The STV Team noted that ST timer and control line logic is site-specific and accurately 
reflected in the model. Trains are profiled towards ST signals at stop and will start 
accelerating after a brief T/O reaction time if an ST signal upgrades from red to yellow. 


The STV Team noted that GT timer logic is not specifically included in the model, but the 
speed effects of GT are. NYCT Division of Car Equipment (DCE) Event Recorder data 
were used to reduce speeds to accurately reflect T/O behavior. 


D.1.3.3 Focus Area: Lenox Avenue Line 
(a) Background 


The Lenox Avenue line opened in 1904 with the main line north of 135 Street station 
continuing beneath the Harlem River into The Bronx, the route used by Q Line trains 
today. A spur, used today by @ Line trains, continued from 142 Street Interlocking to 
a storage yard (Lenox Yard) and the main shops of the IRT subway that have been 
demolished. 145 Street station was built on this spur. As was case with most original 
IRT stations, the platforms were only long enough to accommodate five-car trains. 
Unlike most IRT stations, the platforms at 145 Street were not lengthened after World 
War Il to accommodate ten-car trains. In 1968 a new station, Harlem - 148 Street — 
Lenox Terminal, opened in Lenox Yard as the terminal for €) Line trains and the 145 
Street station was kept open, unimproved. 


Land use in the vicinity of 145 Street station is shown in Figure D.1-28. 
The STV Team was assigned several interrelated tasks here: 
е Measure the maximum capacity of the terminal at Harlem - 148 Street; 


e Evaluate train moves between the Harlem — 148 Street — Lenox Terminal 
station and Lenox Yard; 


е Evaluate the “flat,” i.e. not grade-separated, junction at 142 Street for how 
conflicts between northbound @ Line trains and southbound Q Line trains at 
this junction might be mitigated or avoided; and 
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e Evaluate the potential for increasing capacity on the @ Line. 


Figure D.1-28. Land Use, Vicinity of 145 Street Station 
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(b) Methodology 


Two scenarios were modeled for Harlem - 148 Street: Revenue services only, and a 
50/50 mix of revenue services and non-revenue trips from Lenox Yard, which reverse 
near 145 Street and enter service at Harlem - 148 Street. 


The junction at 142 Street represents a significant additional constraint on the capacity 
of this line. Only services between Central Park North (110 Street) and Harlem - 148 
Street, i.e. @Line trains, were modeled. The results of this modeling appear in Table 
D.1-15. 


Table D.1-15. Modeling of Service on Lenox Avenue line 


Average Simulated Trains per 
Headway (MM:SS) hour 


Trip stop (revenue turns only) 3:27 18 
Trip stop (additional yard trains) 4:21 13 
CBTC (revenue turns only) 2:29 24 
CBTC (additional yard trains) 3:42 16 


The headway/capacity figures reported are for the total number of southbound 
services, which includes those from both northbound services and trips that entered 
revenue service at Harlem - 148 Street. Turning trains on the running lines near 145 
Street consumes significant capacity. This constraint is more severe under CBTC. 


(c) Findings 


The STV Team investigated reconfiguring the northbound track used by @ Line trains 
to “duck under” the track used by southbound Q Line trains (connecting to the Harlem 
River tunnel). NYCT MOW Engineering noted that the tunnel construction in this 
region changes from cut-and-cover under Lenox Avenue to arch-and-bore for the 
Harlem River Tunnel, which may become a barrier to significant structural re-work. 
Even in the absence of this barrier, the grade of the northbound track from the "duck 
under" to 145 Street station would be unacceptably steep. This is deemed a fatal flaw. 
Figure D.1-29 shows that the base of the track way for a "duck under" would be at 
least 24 feet 6 inches below the base of the existing track way. 


The STV Team proposed a Мо. 8 double-slip switch that would allow northbound @ 
Line trains to access the Harlem River tunnel. NYCT Engineering responded that 
installing a double-slip switch would limit trains traveling over the MOW straight route 
to 10 MPH. This is deemed a fatal flaw. 
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Figure D.1-29. Preliminary Structural Concept, Grade Separation, 142 Street 
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NYCT concluded that given existing space and track constraints, this location may not 
be suitable for the STV Team's proposed conceptual improvements. STV noted that 
if no capital improvements are made in the area, the Phases | - IV CBTC model can 
nonetheless support 15 ТРН each on the OQ and Ө Lines. 


The STV Team reviewed its proposed southward platform extensions at 145 Street to 
facilitate yard put-ins and lay-ups from the station without operating to 148 Street. 
Under this proposal, at a minimum the northbound platform would be lengthened to 
accommodate ten-car trains, thus allowing a train to be cleared easily before 
proceeding to the yard. This layout was found to be acceptable at a conceptual level 
and the STV Team proceeded with CBTC network simulation where yard put-ins and 
lay-ups do not operate to 148 Street unless needed to maintain a 6 TPH service level 
during the morning and evening peaks as well as at midday. 


This improvement would have a beneficial effect on performance of the @ Line and all 
six lines included in this study over the Future CBTC Baseline. Refer to Table D.1-16 
and Table D.1-17. 


In summary, with the improvements at 145 Street, @ Line on-time performance (ОТР) 
increases from 90.8% to 95.0%. Systemwide ОТР increases from 94.8% to 95.5%; 
however, @ Line OTP decreases to 92.6% (down from 93.796 Future CBTC Baseline). 
Ө пе average travel times decrease in both directions during both peak periods. 
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Table D.1-16. 145 Street — Lenox Avenue Station: Comparison of Terminal On-Time Performance 


Subway Future Baseline CBTC 145 Street Improvements 
Line (Yard trips operate to 148 Street) (Yard trips operate to 145 Street) 


(1) 93.0% 93.0% 
ө 93.7% 92.6% 
Ө 90.8% 95.0% 
[4) 98.496 99.396 
[5] 94.3% 96.0% 
[6] 97.2% 97.2% 
Average 94.896 95.5% 


Table D.1-17. 145 Street — Lenox Avenue Station Average Travel Time Comparison 


Future Baseline CBTC 


Twin] wax [overage | mn | мек [average | wn | мек [averse 


AM 0:57:10 1:03:15 0:59:41 0:57:02 1:02:11 0:59:11 0:57:02 1:03:15 0:59:25 
PM 1:00:01 1:04:46 1:01:31 0:57:47 1:05:29 1:00:54 0:57:46 1:05:29 1:01:13 
Both 0:57:10 1:04:46 1:00:39 0:57:02 1:05:29 1:00:01 0:57:02 1:05:29 1:00:19 


145 Street Improvements 


-— Сао Ea оа ald 


AM 0:57:44 1:00:08 0:58:59 0:57:03 1:00:59 0:58:14 0:57:03 1:00:59 0:58:40 


PM 0:59:02 1:03:38 1:00:45 0:57:46 1:05:29 0:59:58 0:57:46 1:05:29 1:00:21 


Both 0:57:44 1:03:38 0:59:51 0:57:03 1:05:29 0:59:15 0:57:03 1:05:29 0:59:34 
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(d) Recommendations 
(i) 145 Street Station and Terminal Operations 


The STV Team proposes that at least the northbound platform, and ideally both 
platforms, at 145 Street be extended to the south to allow the whole of a ten-car 
train to board or discharge passengers. Refer to Figure D.1-30. The improvement 
of this station should include full accessibility. This work would be in the interest 
of convenience, safety, and allowing put-ins to Lenox Yard to terminate at 145 
Street, rather than continue to Harlem — 148 Street and make a series of complex, 
time-consuming, and capacity-constraining moves to Lenox Yard. No additional 
track work would be needed; the alignment south of the station is tangent and there 
is room to extend both platforms. Some signal modifications and sidewalk 
restrictions would be required during construction. For a preliminary budgetary 
construction cost estimate refer to Section H.1.2. 


(i) 142 Street Junction 


The STV Team recommends no changes to the junction at 142 Street, instead 
addressing conflicts between southbound Ө Line trains and northbound Ө Line 
trains through operational improvements. 


IRT CAPACITY STUDY QOO OG O О LINES JULY 2020 
Page D-43 


CAPACITY SENSITIVITY ANALYSIS 
D.1.4 Phase IV - Capacity Constraints, A-Division in The Bronx 
D.1.4.1 | Territory Covered 


The territory subject of Phase IV of this study is the Bronx A-Division terminals, focusing 
оп 240 Street Yard/Van Cortlandt Park -242 Street station (Ф Line), East 180 Street 
station and yard (6) Line, © Line), Nereid Avenue station/Wakefield — 241 Street 
station/239 Street Yard (@ Line, © Line), Parkchester station and Pelham Bay Park 
station (Ө Line). Refer to Figure D.1-31. 
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0.1.4.2 Performance Modeling 


The STV Team performed simulations of the @ Line in both directions between 138 Street 
— Grand Concourse and Woodlawn, and the @Line southbound between Eastchester — 
Dyre Avenue and 125 Street, versus event recorder data provided by NYCT from R142 
cars. The results of these simulations appear in Section F.2 In most cases the calibrated 
simulated speeds between stations were less than the uncalibrated speeds. These data 
should be analyzed from one pair of stations to the next to determine how running times 
might be reduced without waiting for the implementation of CBTC in the Phase IV territory. 


In the course of the study NYCT asked the STV Team how the simulation model makes 
allowances for varying Train Operator (T/O) adherence to Station Time (ST) and Grade 
Time (GT) timers, noting that operators are often unable to adhere to the posted speeds. 


The STV Team noted that ST timer and control line logic is site-specific and accurately 
reflected in the model. Trains are profiled towards ST signals at stop and will start 
accelerating after a brief T/O reaction time if an ST signal upgrades from red to yellow. 


The STV Team noted that GT timer logic is not specifically included in the model, but the 
speed effects of GT are. NYCT Division of Car Equipment (DCE) Event Recorder data 
were used to reduce speeds to accurately reflect T/O behavior. 


D.1.4.3 Focus Area: 240 Street Yard / Van Cortlandt Park - 242 Street 
(a) Background 


240 Street Yard is the storage yard and maintenance base for @ Line trains. North of 
the penultimate station on the line, 238 Street, a two-track yard lead diverges north 
and west from Track BB1 on the main line at a flat junction. There is a storage track 
west of Track BB1 that stub-ends just north of 238 Street station, feeding into the yard 
lead. Northbound trains can and sometimes do terminate at 238 Street before going 
to the yard. Otherwise, trains terminating at the last station, Van Cortlandt Park — 242 
Street, must make a reverse move on Track BB1 or Track BBM past the interlocking 
north of 238 Street station before moving to the yard. Refer to the corresponding 
highlighted area in Figure D.1-31. 


(b) Objective 


Measure maximum capacity of Van Cortlandt Park - 242 Street terminal with and 
without a new yard lead track direct to 240 Street Yard. 


(c) Methodology 


Batches of 50 trains (at a set initial headway) were run to and from the terminals. 
Additional simulations included a 50/50 mix of trains to/from 240 Street Yard. The 
initial (northbound) headway was reduced for each successive batch. The headway 
that was actually achieved was then measured. This measured headway eventually 
reaches a minimum, regardless of further reductions in initial northbound headway. 
This minimum corresponds to the terminal capacity. Refer to Table D.1-18, in which 
the CBTC parameters that were used, including slack protection, were identical to 
those used in previous NYCT modelling work. 
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The new lead track would allow significantly more trains to run between Van 
Cortlandt Park - 242 Street station and 240 Street Yard. It would eliminate the 
conflict between southbound revenue trains and the slow crossing move between 
240 Street Yard and the center track in 238 Street station. It would allow faster 
ramp-up/down for the peaks, with more trains starting/ending revenue service at 
Van Cortlandt Park - 242 Street rather than 238 Street. 


It may also be possible to simultaneously turn a second non-revenue train if 
required: 


e Itis 535 feet between the end of diamond crossover on the yard tracks and 
the start of the crossovers north of 238 Street. 


e The space could potentially be used to turn a second train if southbound 
revenue trains use the center track as far as 238 Street. 


e This would block trains running directly between 238 Street and 240 Street 
Yard but doing so may no longer be necessary. 


The STV Team reviewed aerial photography of this site in Google Maps and track 
data from NYCT, conducted a survey of the elevated subway structure, and 
surveyed at street level the structures along the west side of Broadway between 
West 240 Street and West 242 Street. The concept for the new yard lead 
described would diverge from the structure south of Van Cortlandt Park — 242 
Street station and continue to the yard lead, as shown in Figure D.1-32. 
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Figure D.1-32. Proposed New Yard Access from Van Cortlandt Park – 242 Street 
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This structure would require the complete taking of the property management and 
real estate business and possibly a partial or complete taking of the church. Trains 
going from this station would not have to proceed south on Track M past the 
interlocking, then reverse direction for the yard move; instead, they would proceed 
onto the new structure to the yard lead, then reverse direction to the yard. This 
would remove yard moves from the main line as much as possible. 


A conceptual design for the supports of this new yard lead is Figure D.1-33. 


At first the STV Team considered a new track from the elevated subway structure 
south of Van Cortlandt Park — 242 Street station into 240 Street Yard, but this 
concept would have provided access only to the maintenance shop, would have 
had a very tight radius of curve, and would have required the complete taking of 
two properties: the church and the property management business. NYCT MOW 
Engineering noted that the proposed layout would likely be infeasible as it would 
not provide a direct connection to any yard tracks. A similar concept would have 
had a shallower radius of curve but would have led to a maximum of four storage 
tracks in the yard and would have required the complete taking of the church 
property. Either concept would have introduced the potential of conflicts at the 
resulting X crossing. 
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(ii) Alternative Terminal Operations 


The STV Team considered the following alternatives for terminating trains bound 
for 240 Street Yard south of Van Cortlandt Park — 242 Street station: building a 
northbound island platform at 238 Street station, building a northbound island 
platform at 231 Street station, and building a northbound island platform at 225 
Street station. In any of these cases, yard-bound trains would terminate on the 
middle track to allow NYCT personnel to clear the train of passengers before 
proceeding to the yard, without delaying trains bound for Van Cortlandt Park — 242 
Street. This would also provide an additional location besides 137 Street - City 
College for turning trains. 


Neither 238 Street station nor 231 Street station has enough clearance between 
the station platforms and the street for construction of a mezzanine that would 
enable an island platform. 225 Street station appears to have enough clearance 
toward its north end to accommodate a mezzanine, and on this basis the STV 
Team evaluated this alternative further. 


A northbound island platform would be built over the existing northbound local 
track way and the space occupied by the existing platform and would be offset 
from the southbound platform. It would be wide enough to accommodate stairs 
and an elevator to a mezzanine. A new northbound local track way would be built 
on an expansion of the existing structure. Refer to Figure D.1-34, Figure D.1-35, 
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and Figure D.1-36. Northbound trains going to the yard would cross from Track 4 
to Track M on an existing crossover north of 215 Street station. 


Land use in the vicinity of 225 Street station is shown in Figure D.1-37. 


Figure D.1-34. Proposed Reconfiguration of 225 Street Station — Isometric (new track in blue) 
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Figure D.1-35. Proposed Reconfiguration of 225 Street Station — Plan (new track in blue) 
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Figure D.1-36. Proposed Structural Concept: Reconfiguration of 225 Street Station 
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Figure D.1-37. Land Use, Vicinity of 225 Street Station 
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(e) Recommendations 


The STV Team recommends no changes at this location. Constructing a new yard 
lead would require permanent property takings and would introduce additional noise 
from trains going through curves with tight radii, beyond the noise already generated 
by trains going to and from 240 Street Yard. While the STV Team believes 
constructing an island platform at 225 Street station is feasible and would fulfill the 
objective of simplifying terminal operations, the capital cost would be high, and the 
community might well oppose the required enlargement of the existing elevated 
structure. 


The STV Team simulated the proposed island platform was but it did not improve OTP 
compared to the baseline CBTC model. 


There would be some benefit from sweeping trains going to 240 Street Yard at Marble 
Hill - 225 Street, rather than at 238 Street. However, this benefit is cancelled out by 
additional conflicts with trains between 240 Street Yard and Van Cortlandt Park - 242 
Street terminal, which turn on Track M at 238 Street. 


This island platform concept is not fatally flawed but neither this nor the conceptual 
new yard lead passes a post-pandemic cost-benefit analysis. 


D.1.4.4 Focus Area: East 180 Street 
(a) Background 


East 180 Street is an express station, north of which the Dyre Avenue line diverges 
from the White Plains Road line. East 180 Street Yard, west of the station, is the 
maintenance base for @ Line trains and the storage yard for most @ Line trains. Some 
Ө Line trains are stored at Unionport Yard, north and east of the station. North of the 
station, trains on both lines can enter East 180 Street Yard from the north or from the 
south, and trains on the @ Line can enter Unionport Yard on Track Y2 from the north 
or from the south. Refer to the corresponding highlighted area in Figure D.1-31. The 
junction between Track W3 (all northbound Ө Line trains) and Track Y2 (most 
northbound @ Line trains) is at grade north of East 180 Street station. Track Y1 (most 
southbound Ө пе trains) crosses over the White Plains Road main tracks W2, WM, 
and W3 before coming to grade between main track W2 and yard track B. Off-peak 
southbound @ Line and @ Line trains both use Track W2 south from the junction with 
Track Y1, as shown in Figure D.1-38. 


NYCT gave the STV Team the task to explore how this conflict might be mitigated or 
avoided. The aim was to maximize the capacity of this very complex junction to 
support increased service on the Seventh Avenue line and the Lexington Avenue line. 


(b) Methodology 


The STV Team obtained double-line drawings of the main line between Bronx Park 
East station and East 180 Street station including the junction with the Dyre Avenue 
line, and of a portion of East 180 Street Yard. This purpose of this investigation was 
to determine whether there was a parallel track that could be used to avoid the 
aforesaid conflict. 
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(c) Findings Figure D.1-39. Track WB (highlighted in 
yellow) 

Track WB diverges from Track W2 just south of 

Bronx Park East station and provides access Bronx 

to East 180 Street Yard, then re-joins Track W2 Park East U 

just north of East 180 Street station. Refer to pati ar 

Figure D.1-39. From Track WB there are rgonpor Yani 

turnouts to East 180 Street Yard and a track 


from Track Y1 (southbound Dyre Avenue line) ) үде 5 

to the yard crosses Track WB at grade. ( " ж = 

In the course of the study NYCT advised the E. Z # 

STV Team that Track WB is already used for g ` | 

southbound peak-hour @ Line service, albeit E 180 Si Unionport 

at a 10 MPH speed limit, to avoid conflicts with 7,005 Мага 

QLine trains. Yard à 

(d) Recommendation a E 180 St 
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required for CBTC, be made at East 180 Street 
as there are no peak-hour conflicts to mitigate. Such southbound off-peak conflicts as 
exist can be mitigated with operational improvements. 


D.1.4.5 Focus Area: Nereid Avenue / Wakefield — 241 Street / 239 Street Yard 
(a) Background 


239 Street Yard is the storage yard and maintenance base for Ө Line and some Ө 
Line trains. North of the penultimate station on the line, Nereid Avenue, a two-track 
yard lead diverges north and east from Track WM and Track W3 on the main line. A 
third yard lead track diverges from the other two just east of the main line. Northbound 
O Line trains terminate at Nereid Avenue before going to the yard. @ Line trains 
terminate at the last station, Wakefield - 241 Street, and to go from there to the yard 
must proceed south on Track WM through Nereid Avenue Station before proceeding 
north on the yard lead. Refer to the corresponding highlighted area in Figure D.1-31. 


NYCT gave the STV Team the task to explore how moves from Wakefield — 241 Street 
station to 239 Street Yard might be facilitated. The aim was to measure the maximum 
capacity of the terminal at Wakefield — 241 Street station, anticipating implementation 
of CBTC. 


(b) Methodology 


Early in the study the STV Team considered the alternative of terminating @ Line trains 
at Gun Hill Road station on the center track, allowing @ Line trains to pass unimpeded. 
However, the community likely would oppose the cutback of €) Line service, even 
though it occurs only at peak hours. This alternative was dropped from further 
consideration. 
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Five scenarios were modeled for Wakefield - 241 Street, with revenue services using 
the outer tracks (W2, W3): 


• Scenario 1: All trains turn at 241 Street with no yard put-ins or lay-ups. 


е Scenario 2: 50 percent of the trains make revenue turns at 241 Street and the 
other 50 percent are trains from 239 Street Yard that reverse direction at Nereid 
Avenue and travel back to 241 Street. 


е Scenario 3: 50 percent of the trains make revenue turns at 241 Street and the 
other 50 percent are trains to 239 Street Yard that reverse direction at Nereid 
Avenue (from 241 Street) and travel back to the yard. 


• Scenario 4: 50 percent of the trains operating north at Nereid Avenue proceed 
directly to the yard, and the other 50 percent operate to 241 Street and make 
revenue turns. 


o A revised version of this assumes a 90-second dwell time at Nereid 
Avenue for yard trains, to allow the trains to be cleared of passengers 
before departure to the yard. The additional dwell at Nereid Avenue 
reduces the capacity to be comparable with Scenario 3. 


• Scenario 5: 50 percent of the trains operating south at Nereid Avenue proceed 
directly from the yard, and the other 50 percent operate from 241 Street, having 
made revenue turns. 


(c) Findings 
(i) Implementation of CBTC 


Table D.1-20 shows the benefits to be realized by implementing CBTC. Under trip 
stop signaling, the capacity in all five scenarios is relatively consistent. The extra 
time required for yard moves to traverse the interlocking to and from the platforms 
slightly reduces capacity. Yard moves that start or finish service at Nereid Avenue 
allow slightly more trains to be run overall, as they bypass this constraint. 


The increase in capacity with CBTC varies by scenario. For put-ins from the yard 
to 241 Street, the time required for trains to travel from the yard to the reversal 
point and then back to the platform is almost as much a constraint as trip stop 
signaling. Yard lay-ups from 241 Street occupy the interlockings for less time than 
put-ins, so CBTC still would provide benefits in this case. Yard lay-ups from Nereid 
Avenue occupy the interlockings for much less time than put-ins, hence the greater 
capacity. 


All revenue services were routed on the outer tracks (W2, W3), serving all stations. 
The center track (WM) normally is used only for turning non-revenue services 
heading to and from 239 Street Yard. 


Headway was measured for departures from Nereid Avenue, once it had reached 
a stable minimum value. The headway/capacity results quoted are for the total 
number of trains in the direction with greater traffic: northbound for scenarios with 
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revenue services and yard lay-ups, and southbound for scenarios with revenue 
services and yard put-ins. 


Table D.1-20. Modeling of Service at Nereid Avenue / Wakefield -241 Street 


Trip stop signaling CBTC 


Average Average 
Simulated Trains Simulated 
Headway per hour Headway 
(MM:SS) (MM:SS) 
Revenue services only 2:39 22 2:16 26 
Revenue services, put-ins to : Г 
241 Street 2:52 20 2:50 21 
Revenue services, lay-ups from | | 
241 Street 3:02 19 2:29 24 
Revenue services, lay-ups from 2:36 23 4:45 34 


Nereid Avenue 


Revenue services, lay-ups from 
Nereid Avenue, with 90-second 3:14 18 2:15 26 
dwell for yard trains 


Revenue services, put-ins to 


Nereid Avenue 2:25 24 2:05 26 


(ii) Access to 239 Street Yard 


The only way to add access to 239 Street Yard would be to add a structure and 
track from yard lead track W4A north to Track W3 and converting switch 9858 to 
a double-slip switch to give access to both terminal tracks. The new track and 
double-slip switch could be connected and commissioned, new signals cut over 
and tied in to 239 Street Relay Room, Unionport Master Tower, and the Rail 
Control Center, and old signals bagged and removed, with diversions on nights 
and weekends. This structure would have a tight radius of curve and would require 
a complete taking of one property and the partial taking of another. Moreover, the 
move from the terminal to the yard by way of this new track would conflict with 
northbound trains approaching the terminal. The small amount of operational 
convenience thus gained appears to be outweighed by the capital cost and the 
introduction of a conflict that does not now exist. Therefore, this alternative was 
dropped from further consideration. 


(iii) Alternative Terminal Operations 


Some trips need to originate and terminate at Nereid Avenue to meet the planned 
service ramp-up/ramp-down. € Line trains going to and from 239 Street Yard 
already do this. Drop-back operators for non-revenue trips would provide more 
trains at Wakefield — 241 Street during peak periods. 
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The STV Team also examined the conversion of the existing northbound side 
platform at Nereid Avenue to an island platform. This would enable trains 
terminating at Nereid Avenue to do so on Track W3 and be cleared of passengers 
before proceeding to the yard, without delaying trains going to Wakefield — 241 
Street. The existing northbound platform would be converted to an island platform 
and widened on account of the location of existing stairways. A new northbound 
trackway would be built outboard of the existing northbound platform for trains 
continuing to the terminal or to the yard, as shown conceptually, isometrically, in 
Figure D.1-40, and in plan in Figure D.1-41 and Figure D.1-42. Three structural 
options are presented: enlarging the existing northbound platform (Figure D.1-43) 
and two options for building a new northbound platform after demolishing the 
existing platform (Figure D.1-44 and Figure D.1-45). This would increase the 
number of revenue tracks in the station from three to four. Current land use in the 
area of Nereid Avenue station and 239 Street Yard is shown in Figure D.1-46. 


The STV Team simulated the operational improvcements that would result from 
this concept. Refer to Table D.1-21 for the results. 


Table D.1-21. 239 Street Yard and Wakefield — 241 Street Station: 
Comparison of Terminal On-Time Performance 


Subway Line | Future Baseline CBTC ЈА МО 
Improvements 


(1) 93.0% 93.0% 
e 93.7 Yo 94.2% 
ө 90.8% 90.8% 
о 98.4% 98.4% 
9 94.3% 94.3% 
[6] 97.2% 97.2% 
Ауегаде 94.8% 94.9% 


The simulations show that ће new island platform is effective at preventing delays 
where northbound @ Line trains are closely following trains that are going out of 
service at Nereid Avenue. The simulations show a 0.596 improvement in OTP for 
the Ө Line. Simulations might not capture the full benefit as perturbed operations 
(medical emergencies, police actions) are not reflected but may be common at this 
location. 


In summary, this results in no changes in OTP for any other services, while the 
overall A-Division ОТР increases by 0.1%. 


(d) Recommendations 


The STV Team recommends that the existing access to 239 Street Yard be kept 
and NYCT assign drop-back operators at Wakefield — 241 Street station as a cost- 
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effective means of speeding the transfer of trains from the terminal to the yard. 
The STV Team did not consider the construction cost of a new yard lead that 
appears to be fatally flawed by the tight radius of curve, the resulting slow operating 
speed over the new yard lead, property takings, and the introduction of additional 
noise from trains going through curves with tight radii, beyond the noise already 
generated by trains going to and from 239 Street Yard. While the STV Team 
believes constructing an island platform at Nereid Avenue station is feasible and 
would fulfill the objective of simplifying terminal operations, the capital cost would 
be high, and the community might well oppose the required enlargement of the 
existing elevated structure. This concept is not fatally flawed but it does not pass 
a post-pandemic cost-benefit analysis. 


Figure D.1-40. Proposed Reconfiguration, Nereid Avenue Station — Isometric (new track in blue) 
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Figure D.1-41. Proposed Reconfiguration, Nereid Avenue Station — Plan (new track in blue) 


Figure D.1-42. Detail of Proposed 
Platform Widening at Nereid Avenue 


NEREIO AVE STATION 
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Figure D.1-45. Proposed Reconfiguration, Nereid Avenue Station — Structural Option 3 
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Figure D.1-46. Land Use, Vicinity of Nereid Avenue Station and 239 Street Yard 
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D.1.4.6 | Focus Area: Parkchester (East 177 Street) 
(a) Background 


Parkchester is an express station on the @ (Pelham) Line. Refer to Figure D.1-31. 
Peak-hour local trains, and some weekday off-peak local trains, originate or terminate 
there. Additional weekday trains operate express between 3 Avenue – 138 Street and 
Parkchester, with one intermediate stop at Hunts Point Avenue, then continue local to 
Pelham Bay Park. Crossovers north of Parkchester station, shown in Figure D.1-47, 
are used to move trains from one track to another. 


Figure D.1-47. Existing Track and Signals North of Parkchester Station 
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O Line trains are stored and maintained at Westchester Yard / Pelham Maintenance 
Shop, north of Westchester Square station, three local stations north of Parkchester. 


The STV Team has examined track and signals north and south of Parkchester station 
to evaluate terminal operations and moves to and from Westchester Yard. The aim 
was to measure the maximum capacity of the terminal operations at Parkchester, 
anticipating implementation of CBTC, and to address congestion at Parkchester during 
the morning peak. 


(b) Methodology 


Using NYCT single-line and double-line maps, and images from Google Earth, the 
STV Team was able easily to ascertain the layout of tracks and signals at Parkchester 
to determine operational constraints. 


(c) Findings 
(i) Morning Peak — Start 
30 TPH southbound at the start of the morning peak, split between local Track 2 
and express Track M tracks. Trains originate from Pelham Bay Park via Track 2, 


Westchester Yard via Track M, or are formed from northbound local trips to 
Parkchester that reverse north of the platforms on Track M. 
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The existing crossovers north of Parkchester can support this level of service, 


although are close to capacity. The traffic patterns at this time are shown in Figure 
D.1-48. 


Figure D.1-48. Traffic Patterns at Parkchester, Morning Peak (Start) 


Elder Av Morrison Av - Soundview St Lawrence Av Parkchester Castle Hill Av 


(ii) Morning Peak — End 


30 TPH northbound on local Track 3 at the end of the morning peak. This is a mix 
of local trips to Parkchester or to Pelham Bay Park. Trains terminating at 
Parkchester either reverse for the return to Manhattan or go to Westchester Yard. 


Trains going out of service at Parkchester must be swept in the platform on Track 
3. This extends dwell times, causing some queuing and delays. Sweeping trains 
(for 90 seconds) in the platform at Parkchester at the end of the morning peak is 
the most significant constraint on the future baseline (CBTC) operating plan for the 


QLine. 
The traffic patterns at this time are shown in Figure D.1-49. 
Figure D.1-49. Traffic Patterns at Parkchester, Morning Peak (End) 


Elder Av Morrison Ау - Soundview St Lawrence Av Parkchester Castie Hill Av 


(iii) Evening Peak - Start 


30 TPH southbound at the start of the evening peak, all on local Track 2. The 
origins of these trips follow the morning peak pattern. Northbound trips are a mix 
of express trips to Pelham Bay Park and local trips to Parkchester. As before, the 
existing crossovers can support this level of service. 
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The traffic patterns at this time are shown in Figure D.1-50. 


Figure D.1-50. Traffic Patterns at Parkchester, Evening Peak (Start) 
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(iv) Evening Peak - End 


30 ТРН northbound at the end of the p.m. peak is split between local Track 3 and 
express Track M. Express trips continue to Pelham Bay Park, while local trips 
reverse north of the station. 


15 TPH on Track 3 provides enough time to sweep trains in the platform without 
causing congestion. 


The traffic patterns at this time are shown in Figure D. 1-51. 
Figure D.1-51. Traffic Patterns at Parkchester, Evening Peak (End) 


Elder Av Morrison Av - Soundview St Lawrence Av Parkchester Castle Hill Av 


(a) Recommendation 


The STV Team recommends implementation of two new parallel #10 crossovers south of 
Parkchester station as shown in Figure D.1-52 while preserving the existing crossovers 
north of Parkchester station. Taken together, this would provide additional capacity and 
operational flexibility. A new relay room would have to be built near the new crossovers. 
The new crossovers could be connected and commissioned, new signals cut over and 
tied-in to the new relay room, Westchester Master Tower, and the Rail Control Center, 
and old signals bagged and removed, with diversions on nights and weekends. For a 
preliminary budgetary construction cost estimate refer to Paragraph H.1.4. 
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Figure D.1-52. Proposed New Crossovers South of Parkchester Station 
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(i) Summary of Proposed Change: Morning Peak Routes 


The effect of the proposed new crossovers south of Parkchester station is 
summarized in Figure D.1-53, in which the upper diagram is the same as Figure 
D.1-49 and the lower diagram shows traffic patterns with the new crossovers. 
There are no changes to the point-to-point scheduled times or the overall operating 
plan, only to the platform assignments at Parkchester. 


Figure D.1-53. Revised Morning Peak Routes, Parkchester Station 
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(i) Comparison of Terminal On-Time Performance 
This improvement would have a beneficial effect on performance of the @ Line 


and all six lines included in this study over the Future CBTC Baseline. Refer to 
Table D.1-22 and Table D.1-23. 


Table D.1-22. Parkchester Station: Comparison of Terminal On-Time Performance 


Subway Future Baseline CBTC ДОМ 
Line Improvements 


o 93.096 93.096 
е 93.7% 93.7% 
9 90.8% 90.8% 
[4] 98.4% 98.4% 
о 94.3% 94.3% 
[6] 97.295 99.5% 
Ауегаде 94.8% 95.4% 


Table D.1-23. Parkchester Station Average Travel Time Comparison 


Future CBTC Baseline 


(СИ ПИН ГЕ E Lass ДИ ЕШ ШЕ 


АМ 0:54:23 0:59:56 0:57:48 0:48:58 0:51:33 0:49:46 0:48:58 0:59:56 0:53:50 


PM 0:50:25 0:54:37 0:51:51 0:54:25 0:57:42 0:55:47 0:50:25 0:57:42 0:53:51 


Both 0:50:25 0:59:56 0:54:52 0:48:58 0:57:42 0:52:49 0:48:58 0:59:56 0:53:50 


Parkchester Improvements 


ЈЕ eR dS ын aida occ a 


AM 0:54:23 0:59:56 0:57:30 0:48:39 0:51:13 0:49:52 0:48:39 0:59:56 0:53:41 


PM 0:50:25 0:52:20 0:51:28 0:54:40 0:57:49 0:55:57 0:50:25 0:57:49 0:53:41 
Both 0:50:25 0:59:56 0:54:27 0:48:39 0:57:49 0:52:55 0:48:39 0:59:56 0:53:41 
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The proposed introduction of new crossovers south of Parkchester station would 
increase OTP on the @ Line from 97.296 to 99.5%. Systemwide OTP would 
increase from 94.8% to 95.4%. Overall average Ф Line travel times are reduced 
by around ten seconds. 


Reductions in northbound travel time more than make up for small increases in 
southbound travel time. 


D.1.4.7 Focus Area: Pelham Bay Park 
(a) Background 


Pelham Bay Park station is the northern terminus of the @ Line. Peak hour express 
trains originate and terminate there, as do most weekday off-peak local trains and all 
weekend trains. 


O Line trains are stored and maintained at Westchester Yard / Pelham Maintenance 
Shop, south of Middletown Road station, two local stations south of Pelham Bay Park. 


Тһе STV Team has examined track and signals in the area of Pelham Bay Park station 
to evaluate terminal operations and moves to and from Westchester Yard. The aim 
was to measure the maximum capacity of the terminal at Pelham Bay Park station, 
anticipating implementation of CBTC. 


(b) Methodology Figure D.1-54. Findings at Pelham Bay Park 


Using NYCT single-line and double-line => Pelham Bay 


maps, and images from Google Earth, the 2 Park 

STV Team was able easily to ascertain the D RACC ог 

layout of tracks and signals at Pelham Bay — 

Park to determine operational constraints. 

(c) Findings О] | [Овиме Av 
(Middletown Rd 


Trains terminating at Pelham Bay Park and 
making a southbound non-revenue run can 
cross to Track M and proceed to the yard. Westchester рр Pd 
The leads to Westchester Yard are fully — AvYard ge | 
grade-separated and the yard is accessible PC 
from both north and south. Refer to Figure 

D.1-54. 


C-Westchester Sq 


29 


MP3 

Westchester Sq 
, [] R-RCC ог 
(d) Recommendation Westchester Av Yard 
There does not appear to be a capacity 
constraint at Pelham Bay Park station. Revenue trains and trains going to and from 
the yard do not appear to interfere with each other. Therefore, no track changes, or 
signal changes other than those required for CBTC, are recommended at this location. 
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E.0 Revision History 


Revision No. Date Description of Revision 
0 June 22, 2020 Initial Draft Release 
1 July 31, 2020 Final Release 
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E.1 Summary 


Following the completion of CBTC Future Baseline network simulation analysis, a "Super Model" 
was developed which includes infrastructure improvements selected by NYCT to address 
previously identified capacity choke points. Improvements were modeled at the following 
locations: 


е New Lots Avenue 

e Flatbush Avenue - Brooklyn College 
e Crown Heights - Utica Avenue 

• Grand Central - 42 Street 

е Parkchester 


The "Super Mode!" was evaluated under both the Future Baseline CBTC operating plan as well 
as a Hybrid operating plan, described in paragraph E.2.2.2, which straight-rails service through 
Nostrand Junction and introduces a new Q пе service operating between Wakefield - 241 Street 
and New Lots Avenue. The Future Baseline CBTC operating plan increases peak service delivery 
versus today's service levels while the Hybrid operating plan adds still more service on the West 
Side Lines between the Bronx and Brooklyn. 


"Super Model” results include end terminal on-time performance and peak service delivery 
(simulated versus scheduled). Apart from the infrastructure improvements and operating plan 
differences discussed in Section E.2, all simulation inputs and parameters are identical to those 
of the CBTC Future Baseline model. 


Table E.1-1 compares on-time performance between the Existing (wayside) Baseline, CBTC 
Future Baseline, and "Super Models" under both Future Baseline and Hybrid operating plans. 


The @ Line and О Line on-time performance decreases in the “Super Model” with Hybrid 
operating plan as a result, but with no cascading effects on the @ Line, Ө Line, and Ө Line. This 
can be attributed partly to congestion at Wakefield - 241 Street, which turns 18 TPH Тог ће Ө 
Line and Ө Line under the Hybrid operating plan but only 13 TPH under the Future Baseline 
operating plan. 


Poorer on-time performance can also be attributed partly to congestion at New Lots Avenue, 
which turns 16 TPH for the @ Line and О Line under the Hybrid operating plan but only 13 ТРН 
for the Ө Line under the Future Baseline operating plan. As discussed in paragraph C.3.6.3, New 
Lots Avenue with crossover improvements has a practical CBTC capacity of 20 revenue turns 
plus 6 yard put-ins per hour. 


Q Line on-time performance increases significantly under both "Super Models" as a result of 
reduced congestion facilitated by the proposed crossovers south of Parkchester that are 
described in paragraph D.1.4.6. 
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Table E.1-1. Comparison of Simulated Full Day On-Time Performance by Line 


Phases I-IV Super Model Super Model 
CBTC CBTC CBTC 
Wayside Base Op Plan Base Op Plan Hybrid Op Plan 
Subway Line Simulated Simulated Simulated Simulated 
9 92.4% 93.0% 93.0% 93.0% 
до: 81.290 93.7% 94.5% 88.1% 
[3] 93.196 90.896 93.896 99.1% 
о 91.6% 98.4% 98.9% 99.0% 
9 93.0% 94.3% 95.3% 98.6% 
[6] 90.696 97.2% 99.8% 99.8% 
Ауегаде 90.5% 94.8% 96.1% 95.8% 
Phases |-М Super Model Super Model 
CBTC CBTC CBTC 
Wayside Base Op Plan Base Op Plan Hybrid Op Plan 
Subway Line Simulated Simulated Simulated Simulated 
Ф 100.0% 100.0% 100.0% 100.0% 


Note: Super Model Hybrid Plan @ Line results are included with the Q Line 


Table E.1-2 compares both peak service delivery and on-time performance between the CBTC 
Future Baseline and both "Super Models" under the Future Baseline and Hybrid operating plans. 


Table E.1-2. Comparison of Simulated Terminal On-Time Performance and Peak Service Delivery by Line 


Phases I-IV Super Model Super Model 
CBTC Base CBTC Base CBTC Hybrid 
Operating Plan Operating Plan Operating Plan 
Simulated Simulated Simulated 
Scheduled Scheduled Scheduled 

Subway Line TPH OTP TPH OTP TPH OTP 
9 30 93.0% 30 93.0% 30 93.0% 
од 13 93.7% 13 94.5% 12/6 88.1% 
e 13 90.8% 13 93.8% 12 99.1% 
[4] 23 98.4% 23 98.9% 20 99.0% 
9 7 94.3% 7 95.3% 10 98.6% 
[6] 30 97.296 30 99.896 30 99.896 
Combined 116 94.8% 116 96.1% 120 95.8% 

Phases I-IV Super Model Super Model 

CBTC Base CBTC Base CBTC Hybrid 

Operating Plan Operating Plan Operating Plan 
Simulated Simulated Simulated 
Scheduled Scheduled Scheduled 

Subway Line TPH OTP TPH OTP TPH OTP 
© 20 100% 20 100% 20 100% 


Note: Super Model Hybrid Plan ©) Line results are included with the €) Line 
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E.2 “Super Model” Proposed Improvements 


The "Super Model" contains several infrastructure improvements that aim to address capacity 
chokepoints identified in the Future Baseline CBTC network simulation model. The “Super Model” 
was also evaluated under the Future Baseline CBTC operating plan as well as a Hybrid operating 
plan that delivers a higher combined TPH throughout the network. 


Е.2.1 Proposed Infrastructure Improvements 
E.2.1.1 New Lots Avenue Improvements 


Infrastructure improvements at New Lots Avenue involve replacing the existing #6 AREMA 
universal crossover north of New Lots Avenue terminal (revenue-side), which currently 
supports diverging speeds of 12 MPH. The newly installed diamond #10 tangential 
crossover would facilitate diverging speeds of 26.5 MPH (de-rated to 25 MPH). 


As discussed in paragraph C.3.6.3, the proposed crossover improvement at New Lots 
Avenue improves practical terminal capacity from 23 TPH (CBTC operation) to 32 TPH 
when handling revenue turns only. When handling both revenue turns and 6 TPH yard 
put-ins, practical terminal capacity improves from 18 TPH revenue turns plus 6 TPH yard 
put-ins to 20 TPH revenue turns plus 6 TPH yard put-ins. 


E.2.1.2 | Flatbush Avenue - Brooklyn College Improvements 


Infrastructure improvements at Flatbush Avenue - Brooklyn College involve replacing the 
existing diamond £8 AREMA crossover north of the station, which currently supports 
diverging speeds of 15 MPH. The newly installed diamond #10 tangential crossover would 
facilitate diverging speeds of 26.5 MPH (de-rated to 25 MPH). An unrelated Flatbush 
Avenue - Brooklyn College terminal improvement that involves a short extension of tracks 
south of the station to provide a CBTC buffer overrun was not included in the "Super 
Model" due to earlier study results revealing the superior capacity gains of the new 
crossovers. 


As discussed in paragraph C.3.6.1, the proposed crossover improvement at Flatbush 
Avenue - Brooklyn College increases practical terminal capacity from 31 TPH (CBTC only) 
to 34 ТРН in situations where € and 6) services can use either platform. The improved 
revenue side crossovers increase practical terminal capacity with CBTC from 25 TPH to 
26 TPH under the assumption of assigned platforms for Вапа Ө services. 


E.2.1.3 Crown Heights - Utica Avenue Improvements 
Infrastructure improvements at Crown Heights - Utica Avenue involve installing two new 
#12 tangential crossovers between Tracks E1 and 22 just north of the upper level platform. 


The new crossovers would facilitate diverging speeds of 32 MPH, de-rated to 30 MPH. 


The installation of new crossovers facilitates alternate service patterns under the Hybrid 
Operating Plan, as discussed in Section E.2.2.2. 
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E.2.1.4 Grand Central - 42 Street Improvements 


As discussed in paragraph C.3.3.2, CBTC treats the lengthy interlocking immediately north 
of Grand Central - 42 Street as one fixed block. @ Line and @ Line trains therefore 
experience congestion entering the station while waiting for the preceding train to clear 
both the platform and interlocking. As a result, Grand Central - 42 Street is the primary 
capacity constraint for Lexington Avenue express service, with northbound express 
service limited to 29 TPH during the PM peak period. 


Infrastructure improvements at Grand Central - 42 Street result in a subdivided interlocking 
consisting of a diamond crossover between the express tracks north of the northbound 
platform, followed by two sets of diamond crossovers on the northbound and southbound 
express/local track pairs. All crossovers are #6 AREMA turnouts. Two sets of home 
signals separate the interlockings, reducing the overall length of the interlocking's fixed 
block constraint. 


To determine the effectiveness of the proposed improvement, a crush capacity analysis 
was performed in which the northbound Lexington Avenue express track was subject to 
40 TPH operation. The resulting throughput was then de-rated by 10 percent to obtain a 
practical track capacity. The maximums of the a.m. and p.m. peak period dwell times 
were applied at each station, as defined in paragraph G.1.3.4. The analysis was 
conducted on both the existing and proposed infrastructure with results shown in Table 
E.2-1. 


Table E.2-1. Grand Central - 42 Street Crush Capacity Analysis 
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= 
Northbound Dwell Times — Max of AM/PM Peaks (seconds) B 
Existing Layout 30 35 35 30 35 30 45 55 35 35 45 | 264 


Proposed Layout 30 35 35 30 35 30 45 55 35 35 45 28.8 


The crush capacity analysis exhibits a 2 TPH capacity increase on the northbound 
Lexington Avenue express track when the interlocking north of the station is subdivided 
and the fixed block capacity constraint is mitigated. 


Note that the throughputs under both the existing and proposed layouts are lower than the 
29 TPH obtained during the Future Baseline CBTC full network simulation results. This is 
attributed to the fact that the maximum of the a.m. and p.m. peak period dwell times was 
conservatively applied at each station. The “Super Model” full network simulation results 
are not subject to this conservative application of dwell times and thus exhibit a higher 
throughput than the 28.8 TPH shown in To determine the effectiveness of the proposed 
improvement, a crush capacity analysis was performed in which the northbound Lexington 
Avenue express track was subject to 40 TPH operation. The resulting throughput was 
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then de-rated by 10 percent to obtain a practical track capacity. The maximums of the 
a.m. and p.m. peak period dwell times were applied at each station, as defined in 
paragraph G.1.3.4. The analysis was conducted on both the existing and proposed 
infrastructure with results shown in Table E.2-1. 


E.2.1.5 Parkchester Improvements 


Infrastructure improvements at Parkchester involve the installation of new parallel single 
#10 tangential crossovers between Track 2 and Track M as well as between Track 3 and 
Track M north of St Lawrence Avenue. The intent of the new crossovers is to improve 
turnback operations of @ Line trains, especially in the morning peak period, under future 
CBTC operations with a 30 TPH service level. The crossovers are conceptually designed 
and modeled north of St Lawrence Avenue and not closer to Parkchester due to a 1.7 
percent grade immediately south of the Parkchester platform. 


E.2.2 Proposed Operating Plans (CBTC) 
E.2.2.1 Future Baseline Operating Plan 


The “Super Model" is evaluated under the Future Baseline CBTC operating plan that is 
discussed in paragraph G.1.3. 


The Future Baseline plan developed by the STV Team, Part C of this report, recognizes 
Nostrand Junction as one of the critical A-Division bottlenecks. Because of the track 
layout, the total of € Line, @ Line, and © Line service to Flatbush Avenue — Brooklyn 
College and on the local track to Crown Heights - Utica Avenue cannot exceed 33 TPH. 
The resultant peak period train volumes are: 

e @Line — 30 ТРН 

e QLine — 13 ТРН 

e QLine — 13 ТРН 

e @Line — 23 ТРН 

e QLine — 7 ТРН, and 

e QLine — 30 TPH 


This results in the combined Ө Line and Ө Line at 26 ТРН, the combined Ө Line and O 
Line at 30 TPH and the @ Line and @ Line each at 30 TPH. The future baseline plan 
schedules the 30 TPH volume for at least two hours in the peak — approximately 7 a.m. to 
9 a.m. and 4:30 a.m. to 6:30 p.m. 


E.2.2.2 | Hybrid Operating Plan 
The "Hybrid" CBTC operating plan eliminates the bottleneck at Nostrand Junction by 


straight-railing service such that €) Line and 6) Line service operates local to Flatbush 
Avenue - Brooklyn College and the @ Line and @ Line operate express to Crown Heights 
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- Utica Avenue and New Lots Avenue. As seen in Figure E.2-1, ће @Line service utilizes 
the newly installed crossovers north of Crown Heights - Utica Avenue to operate express 
to Crown Heights - Utica Avenue and local to New Lots Avenue. 


A newQLine service is also introduced as an input, operating from Wakefield - 241 Street 
to New Lots Avenue, running express in Manhattan and local in the Bronx and Brooklyn. 
The newly proposed @ Line is the only service to Nostrand Avenue and Kingston Avenue 
stations in the "Hybrid" operating plan. The peak period train volumes resulting from these 
inputs to the model are: 


° @Line — 30 TPH 

° @Line - 12 ТРН 

° @Line - 12 TPH 

° @Line — 20 TPH 

° О1пе- 10 TPH 

° @Line — 30 TPH, and 
° Ө Line -6 TPH 


This results in the combined @Line, @ Line, апаб Line at 30 ТРН, the combined Ө Line 
апа Ө Line at 30 TPH, and the @Line and Ө Line each at 30 ТРН. 


Under the Hybrid Operating Plan, the Nostrand Avenue and Kingston Avenue stations on 
the Eastern Parkway line are serviced by 6 TPH, a decrease from 13 TPH under the Future 
Baseline operating plan. As part of the A-Division Study, NYCT Operations Planning 
evaluated evening peak period egress queueing at this reduced service level and found 
that the two stations' pedestrian flow capacities are capable of handling more 
concentrated volumes of passengers. 
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Figure E.2-1. Hybrid Operating Plan 
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E.3 “Super Model” (CBTC) Results — Future Baseline Operating Plan 


"Super Model" simulation results under the Future Baseline operating plan include end terminal 
on-time performance and peak service delivery (simulated versus scheduled). Apart from the 
infrastructure improvements discussed in Section E.2.1, all simulation inputs and parameters are 
identical to those of the CBTC Future Baseline model. 


E.3.1 On-Time Performance 


Table E.3-1 displays “Super Model” (CBTC) on-time performance for each line under the Future 
Baseline operating plan for three different end terminal lateness thresholds. Using a five-minute 
lateness threshold, the overall simulation shows a 96.1 percent OTP, an improvement over 94.8 
percent in the CBTC Future Baseline model. 


Table E.3-1. Simulated Terminal On-Time Performance by Line — Future Baseline Operating Plan 


Lateness 
Threshold 00:00:00 00:05:00 00:10:00 All Stops 


Subway Line Trips Pct (70) Trips Pct (%) Trips Pct (%) Trips Pct (70) 


Ф 148 23.1% 597 93.0% 641 99.8% 642 100% 
[2) 120 33.096 344 94.596 361 99.296 364 10096 
[3) 87 25.8% 316 93.8% 337 100% 337 100% 
о 264 59.3% 440 98.9% 445 100% 445 100% 
Ө 206 68.0% 285 95.3% 299 100% 299 100% 
о 443 68.8% 643 99.8% 644 100% 644 100% 

Combined 1268 46.4% 2625 96.1% 2727 99.9% 2731 100% 

Lateness 

Threshold 00:00:00 00:05:00 00:10:00 АН Stops 

Subway Line Trips Pct (96) Trips Pct (90) Trips Pct (90) Trips Pct (96) 

Ө 282 50.0% 564 100.0% 564 100.0% 564 100% 


E.3.2 Peak Service Delivery 


Future baseline (CBTC) and "Super Model" operations were evaluated in terms of simulated peak 
service delivery at several key locations throughout the study area. Service delivery is measured 
in terms of trains passing in the peak 60 minutes during the morning and evening. Peak periods 
and service deliveries are only reported in this section if they fall completely within the 6 a.m. to 
10 a.m. or 2 p.m. to 8 p.m. time periods. 


As discussed in paragraph G.1.3.4, the same dwell times have been applied to both the wayside 
and CBTC simulation models. As all CBTC simulation models achieve higher scheduled and 
simulated service delivery than the wayside simulation model, however, dwell times at many 
locations will almost certainly be reduced. CBTC simulation results are therefore conservative at 
locations where dwell time is a known capacity constraint (e.g. Grand Central - 42 Street). In 
certain cases what was achieved is greater than the corresponding input due to variability in the 
model. 


For the simulated maximum TPH at each location, refer to Table G.7-1 and Table G.7-2. 
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ESSI 


Scheduled and Simulated (Achieved) Outputs: Nevins Street 


Table E.3-2. Scheduled and Simulated Peak Service Delivery — Nevins Street 


Morning Peak Service Delivery 


Scheduled 


TPH 


26 


26 


31 


об: пе O OLine 
CBTC Future CBTC Future 
CBTC Future Baseline CBTC Future Baseline 
Baseline “Super Model" Baseline “Super Model" 

TPH 28 28 31 31 
Scheduled 

Peak Hour 7:29 – 8:29 8:29 – 9:29 8:10 — 9:10 8:10 — 9:10 

TPH 27 27 32 32 
Simulated 

Peak Hour 7:50 — 8:50 7:48 — 8:48 8:28 — 9:28 8:25 — 9:25 


31 


Peak Hour 


6:54 — 7:54 


6:54 — 7:54 


7:21 - 8:21 


7:21 - 8:21 


Simulated 


Southbound | Northbound 


TPH 


27 


27 


30 


30 


Peak Hour 


7:19 — 8:19 


7:19 — 8:19 


7:15 — 8:15 


7:15 — 8:15 


Evening Peak Service Delivery 


об: пе 
CBTC Future CBTC Future 
CBTC Future Baseline CBTC Future Baseline 
Baseline “Super Model" Baseline “Super Model" 
Y TPH 28 28 31 31 
5 | Scheduled 
5 Реак Ноџг 17:23 – 18:23 17:23 – 18:23 17:09 – 18:09 17:09 – 18:09 
= TPH 27 26 32 32 
о | Simulated 
z Peak Hour 16:30 – 17:30 16:22 – 17:22 17:08 – 18:08 17:08 – 18:08 
2 TPH 25 25 31 31 
5 | Scheduled 
9 Peak Hour 15:56 — 16:56 15:56 — 16:56 16:21 — 17:21 16:21 — 17:21 
|. ТРН 26 26 32 32 
o | Simulated 
Ф Реак Ноџг 16:49 - 17:49 16:49 – 17:49 16:29 – 17:29 16:29 – 17:29 
E.3.2.2 | Scheduled and Simulated (Achieved) Outputs: Grand Central - 42 Street 


The longest dwell time along the Lexington Avenue Line, 55 seconds, occurs during the 
p.m. peak period on the northbound express track at Grand Central - 42 Street. 
Additionally, as CBTC operation treats the lengthy interlocking north of the platform as 
one fixed block, simulated northbound service on the Ө Line and Ө Line is ultimately 
constrained at 29 TPH during this period in the Future Baseline CBTC model. 


The interlocking north of Grand Central - 42 Street is subdivided in the "Super Model," as 
discussed in paragraph E.2.1.4. As a result, the northbound express track experiences 
reduced congestion as trains take less time to clear the shorter subdivided interlockings. 
Northbound express track simulated capacity therefore increases from 29 TPH to 31 TPH 
in the “Super Model” with the Future Baseline operating plan. 


IRT CAPACITY STUDY 000000090 LINES 


Page E-12 


JULY 2020 


CBTC "SUPER MODEL" SIMULATION TECHNICAL MEMORANDUM 


Table E.3-3. Scheduled and Simulated Peak Service Delivery — Grand Central-42 Street 


Morning Peak Service Delivery 
O OLine @Line 
CBTC Future CBTC Future 
Baseline Baseline 
CBTC Future “Super CBTC Future “Super 
Baseline Model” Baseline Model” 
5 ТРН 32 32 31 31 
S | Scheduled 
8 Peak Hour 8:40 — 9:40 8:40 — 9:40 8:09 — 9:09 8:09 — 9:09 
= TPH 32 32 30 30 
о | Simulated 
z Peak Hour 8:45 – 9:45 8:45 – 9:45 7:44 – 8:44 7:44 – 8:44 
2 TPH 31 31 30 30 
5 | Scheduled 
9 Peak Hour 7:03 — 8:03 7:03 — 8:03 7:17 – 8:17 7:17 – 8:17 
|. ТРН 31 31 30 30 
o | Simulated 
Ф Peak Hour 7:09 — 8:09 7:09 — 8:09 7:12 — 8:12 7:12 - 8:12 
Evening Peak Service Delivery 
O OLine Q Line 
CBTC Future CBTC Future 
Baseline Baseline 
CBTC Future “Super CBTC Future “Super 
Baseline Model” Baseline Model” 
Е ТРН 31 31 31 31 
5 | Scheduled 
5 Peak Hour 17:27 — 18:27 17:27 — 18:27 17:09 — 18:09 17:09 — 18:09 
t TPH 29 31 31 30 
o | Simulated 
z Peak Hour 16:25 – 17:25 17:26 – 18:26 16:19 – 17:19 16:09 – 17:09 
Е ТРН 31 31 30 30 
5 | Scheduled 
9 Peak Hour 16:03 – 17:03 16:03 – 17:03 15:39 — 16:39 15:39 – 16:39 
= TPH 32 32 31 31 
о | Simulated 
Ф Peak Hour 16:09 – 17:09 16:09 – 17:09 15:37 – 16:37 15:37 – 16:37 
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E.3.2.3 


Scheduled and Simulated (Achieved) Outputs: 125 Street 


Table E.3-4. Scheduled and Simulated Peak Service Delivery - 125 Street 


Morning Peak Service Delivery 
O OLine Q Line 
CBTC Future CBTC Future 
Baseline Baseline 
CBTC Future “Super CBTC Future “Super 
Baseline Model” Baseline Model” 
5 ТРН 32 32 31 31 
S | Scheduled 
9 Peak Hour 8:49 – 9:49 8:49 – 9:49 8:23 – 9:23 8:23 – 9:23 
= TPH 32 32 30 30 
о | Simulated 
= Peak Hour 8:54 – 9:54 8:53 — 9:53 7:59 — 8:59 7:59 — 8:59 
Е ТРН 31 31 30 30 
5 | Scheduled 
9 Peak Hour 6:54 – 7:54 6:54 – 7:54 6:59 – 7:59 6:59 – 7:59 
= lo ТРН 31 31 30 30 
o | Simulated 
Ф Peak Hour 6:59 – 7:59 6:59 – 7:59 6:56 – 7:56 6:56 – 7:56 
Evening Peak Service Delivery 
O OLine Q Line 
CBTC Future CBTC Future 
Baseline Baseline 
CBTC Future “Super CBTC Future “Super 
Baseline Model” Baseline Model” 
© ТРН 31 31 31 31 
S | Scheduled 
8 Peak Hour 17:36 — 18:36 17:36 — 18:36 17:23 — 18:23 17:23 — 18:23 
t TPH 29 31 31 30 
о | Simulated 
z Peak Hour 16:44 – 17:44 17:37 – 18:37 16:37 – 17:37 16:25 – 17:25 
Е ТРН 31 31 30 30 
5 | Scheduled 
9 РеаК Ноиг 15:54 — 16:54 15:54 — 16:54 15:21 – 16:21 15:21 — 16:21 
|. ТРН 32 32 31 31 
o | Simulated 
a Peak Hour 16:00 — 17:00 16:00 — 17:00 15:21 - 16:21 15:21 — 16:21 
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E.3.2.4 


Scheduled and Simulated (Achieved) Outputs: Times Square - 42 Street 


Table E.3-5. Scheduled and Simulated Peak Service Delivery — Times Square-42 Street 


Morning Peak Service Delivery 


Page E-15 


@ Line об: пе 
СВТС Ешиге СВТС Ешиге 
Вазе пе Baseline 
CBTC Future “Super CBTC Future “Super 
Baseline Model” Baseline Model” 
5 ТРН 32 32 28 28 
S | Scheduled 
9 Peak Hour 8:37 - 9:37 8:37 - 9:37 8:48 — 9:48 8:48 – 9:48 
= TPH 31 31 27 27 
о | Simulated 
= Peak Hour 8:25 – 9:25 8:25 – 9:25 8:08 — 9:08 8:07 — 9:07 
Е ТРН 31 31 26 26 
5 | Scheduled 
9 Peak Hour 8:00 - 9:00 8:00 – 9:00 6:36 – 7:36 6:36 – 7:36 
= lo ТРН 32 32 27 27 
o | Simulated 
Ф Peak Hour 8:13 — 9:13 8:13 — 9:13 7:01 – 8:01 7:01 – 8:01 
Evening Peak Service Delivery 
@ Line об: пе 
СВТС Ешиге СВТС Ешиге 
Вазе пе Baseline 
CBTC Future “Super CBTC Future “Super 
Baseline Model” Baseline Model” 
© ТРН 31 31 28 28 
S | Scheduled 
8 Peak Hour 17:14 — 18:14 17:14 — 18:14 17:42 — 18:42 17:42 — 18:42 
t TPH 31 31 27 26 
о | Simulated 
= Peak Hour 18:14 – 19:14 18:14 – 19:14 16:50 – 17:50 16:42 – 17:42 
Е ТРН 31 31 25 25 
5 | Scheduled 
9 РеаК Ноиг 17:36 – 18:36 17:36 – 18:36 15:38 – 16:38 15:38 – 16:38 
|. ТРН 31 31 26 26 
o | Simulated 
a Peak Hour 17:15 — 18:15 17:15 — 18:15 16:30 — 17:30 16:30 — 17:30 
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Е.З.2.5 


Scheduled and Simulated (Achieved) Outputs: 96 Street 


Table E.3-6. Scheduled and Simulated Peak Service Delivery — 96 Street 


Morning Peak Service Delivery 
@ Line об: пе 
СВТС Ешиге СВТС Ешиге 
Вазе пе Baseline 
CBTC Future “Super CBTC Future “Super 
Baseline Model” Baseline Model” 
5 ТРН 32 32 27 27 
S | Scheduled 
9 Peak Hour 8:48 – 9:48 8:48 — 9:48 8:06 — 9:06 8:06 – 9:06 
= TPH 31 31 27 27 
о | Simulated 
= Peak Hour 8:36 – 9:36 8:36 – 9:36 8:21 — 9:21 8:13 — 9:13 
Е ТРН 31 31 26 26 
5 | Scheduled 
9 Peak Hour 7:59 – 8:59 7:59 – 8:59 6:30 – 7:30 6:30 – 7:30 
= lo ТРН 32 32 27 27 
o | Simulated 
Ф Peak Hour 8:03 – 9:03 8:03 – 9:03 6:54 – 7:54 6:54 – 7:54 
Evening Peak Service Delivery 
@ Line об: пе 
СВТС Ешиге СВТС Ешиге 
Вазе пе Baseline 
CBTC Future “Super CBTC Future “Super 
Baseline Model” Baseline Model” 
© ТРН 31 31 28 28 
S | Scheduled 
8 Peak Hour 17:25 — 18:25 17:25 — 18:25 17:59 — 18:59 17:59 — 18:59 
t TPH 31 31 27 26 
о | Simulated 
z Peak Hour 18:25 — 19:25 18:25 — 19:25 16:56 – 17:56 16:48 – 17:48 
Е ТРН 31 31 25 25 
5 | Scheduled 
9 РеаК Ноиг 17:25 – 18:25 17:25 – 18:25 15:32 – 16:32 15:32 – 16:32 
|. ТРН 31 31 26 26 
o | Simulated 
a Peak Hour 17:02 – 18:02 17:02 – 18:02 16:24 – 17:24 16:24 – 17:24 
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E.3.2.6 


Scheduled and Simulated (Achieved) Outputs: East 180 Street 


Table E.3-7. Scheduled and Simulated Peak Service Delivery — East 180 Street 


Morning Peak Service Delivery 
OLine © Line 
CBTC Future CBTC Future 
Baseline Baseline 
CBTC Future “Super CBTC Future “Super 
Baseline Model” Baseline Model” 
5 ТРН 13 13 11 11 
S | Scheduled 
2 Peak Hour 8:25 - 9:25 8:25 - 9:25 8:47 - 9:47 8:47 - 9:47 
Ê TPH 14 14 11 11 
o | Simulated 
z Peak Hour 8:47 - 9:47 8:48 - 9:48 8:27 - 9:27 8:26 – 9:26 
Е ТРН 14 14 11 11 
5 | Scheduled 
9 Peak Hour 6:04 – 7:04 6:04 – 7:04 6:26 – 7:26 6:26 – 7:26 
= lo ТРН 14 14 11 11 
o | Simulated 
Ф Peak Hour 6:04 – 7:04 6:04 – 7:04 6:25 – 7:25 6:25 – 7:25 
Evening Peak Service Delivery 
OLine OLine 
CBTC Future CBTC Future 
Baseline Baseline 
CBTC Future “Super CBTC Future “Super 
Baseline Model” Baseline Model” 
© ТРН 14 14 11 11 
S | Scheduled 
8 Peak Hour 18:13 — 19:13 18:13 — 19:13 18:18 — 19:18 18:18 — 19:18 
t TPH 14 14 11 11 
о | Simulated 
z Peak Hour 17:29 — 18:29 17:08 — 18:08 18:20 – 19:20 17:47 — 18:47 
Е ТРН 13 13 11 11 
5 | Scheduled 
9 РеаК Ноиг 15:02 – 16:02 15:02 – 16:02 15:37 – 16:37 15:37 – 16:37 
|. ТРН 14 14 14 14 
o | Simulated 
a Peak Hour 15:15 – 16:15 15:15 — 16:15 15:37 – 16:37 15:37 – 16:37 
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E.3.2.7 


Table E.3-8. Scheduled and Simulated Peak Service Delivery - 231 Street 


Scheduled and Simulated (Achieved) Outputs: 231 Street 


Morning Peak Service Delivery 
Ө Line 
CBTC Future 
Baseline 
CBTC Future «Super 
Baseline Model” 
5 ТРН 27 27 
S | Scheduled 
9 Peak Hour 8:59 – 9:59 8:59 — 9:59 
= TPH 26 26 
о | Simulated 
z Peak Hour 8:42 – 9:42 8:42 – 9:42 
= ТРН 25 25 
5 | Scheduled 
9 Peak Hour 6:42 – 7:42 6:42 – 7:42 
= lo ТРН 26 26 
o | Simulated 
Ф Peak Hour 7:19 — 8:19 7:19 — 8:19 
Evening Peak Service Delivery 
@ Line 
CBTC Future 
Baseline 
CBTC Future “Super 
Baseline Model” 

© ТРН 27 27 
S | Scheduled 
E Peak Hour 17:47 — 18:47 17:47 — 18:47 
+ ТРН 27 27 
о | Simulated 
= Peak Hour 18:03 — 19:03 18:03 – 19:03 
5 ТРН 26 26 
5 | Scheduled 
9 РеаК Ноиг 16:24 – 17:24 16:24 – 17:24 
E lo TPH 26 26 
o | Simulated 
a Peak Hour 16:25 – 17:25 16:25 – 17:25 
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2328 


Table E.3-9. Scheduled and Simulated Peak Service Delivery – 145 Street 


Scheduled and Simulated (Achieved) Outputs: 145 Street 


Morning Peak Service Delivery 
© Line 
CBTC Future 
Baseline 
CBTC Future “Super 
Baseline Model” 
5 ТРН 14 14 
S | Scheduled 
9 Peak Hour 8:17 – 9:17 8:17 — 9:17 
fL TPH 14 14 
о | Simulated 
= Peak Hour 8:37 – 9:37 8:23 — 9:23 
= ТРН 13 13 
5 | Scheduled 
9 Peak Hour 6:17 — 7:17 6:17 — 7:17 
= lo ТРН 14 14 
o | Simulated 
Ф Peak Hour 6:37 – 7:37 6:37 – 7:37 
Evening Peak Service Delivery 
OLine 
CBTC Future 
Baseline 
CBTC Future “Super 
Baseline Model” 
© ТРН 14 14 
S | Scheduled 
E Peak Hour 17:58 — 18:58 17:58 — 18:58 
t TPH 14 14 
о | Simulated 
z Peak Hour 17:07 — 18:07 18:12 – 19:12 
5 ТРН 13 13 
5 | Scheduled 
9 РеаК Ноиг 16:29— 17:29 16:29 – 17:29 
|. ТРН 13 13 
o | Simulated 
a Peak Hour 16:13 – 17:13 16:13 – 17:13 
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E.3.2.9 


Table E.3-10. Scheduled and Simulated Peak Service Delivery — Burnside Avenue 


Scheduled and Simulated (Achieved) Outputs: Burnside Avenue 


Morning Peak Service Delivery 
OLine 
CBTC Future 
Baseline 
CBTC Future “Super 
Baseline Model” 
5 ТРН 22 22 
S | Scheduled 
9 Peak Hour 8:51 – 9:51 8:51 – 9:51 
t TPH 21 21 
о | Simulated 
= Peak Hour 8:48 – 9:48 8:46 — 9:46 
= ТРН 21 21 
5 | Scheduled 
9 Peak Hour 6:40 – 7:40 6:40 - 7:40 
= lo ТРН 21 21 
o | Simulated 
Ф Peak Hour 6:38 – 7:38 6:38 – 7:38 
Evening Peak Service Delivery 
OLine 
CBTC Future 
Baseline 
CBTC Future “Super 
Baseline Model” 

© ТРН 22 22 
S | Scheduled 
E Peak Hour 16:43 – 17:43 16:43 – 17:43 
t TPH 22 22 
о | Simulated 
z Peak Hour 16:46 – 17:46 16:45 – 17:45 
5 ТРН 22 22 
5 | Scheduled 
9 РеаК Ноиг 14:53 - 15:53 14:53 - 15:53 
|. ТРН 22 22 
o | Simulated 
a Peak Hour 14:53 – 15:53 14:53 – 15:53 
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E.3.2.10 Scheduled and Simulated (Achieved) Outputs: Baychester Avenue 


Table E.3-11. Scheduled and Simulated Peak Service Delivery – Baychester Avenue 


Morning Peak Service Delivery 
OLine 
CBTC Future 
Baseline 
CBTC Future “Super 
Baseline Model” 
5 ТРН 11 11 
S | Scheduled 
9 РеаК Ноиг 8:56 – 9:56 8:56 – 9:56 
= TPH 11 11 
о | Simulated 
z Peak Hour 8:35 – 9:35 8:34 – 9:34 
= ТРН 8 8 
5 | Scheduled 
9 Peak Hour 6:11 — 7:11 6:11 — 7:11 
= lo ТРН 8 8 
o | Simulated 
Ф Peak Hour 6:10 – 7:10 6:10 – 7:10 
Evening Peak Service Delivery 
OLine 
CBTC Future 
Baseline 
CBTC Future “Super 
Baseline Model” 

© ТРН 10 10 
S | Scheduled 
E Peak Hour 18:56 — 19:56 18:56 – 19:56 
t TPH 10 10 
о | Simulated 
z Peak Hour 18:55 — 19:55 18:55 – 19:55 
5 ТРН 11 11 
5 | Scheduled 
9 РеаК Ноиг 15:28 — 16:28 15:28 – 16:28 
|. ТРН 14 14 
o | Simulated 
a Peak Hour 15:28 — 16:28 15:28 — 16:28 
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E.3.2.11 Scheduled and Simulated (Achieved) Outputs: Hunts Point Avenue 


Table E.3-12. Scheduled and Simulated Peak Service Delivery — Hunts Point Avenue 


Morning Peak Service Delivery 
@Line 
CBTC Future 
Baseline 
CBTC Future “Super 
Baseline Model” 
5 ТРН 31 31 
S | Scheduled 
9 Peak Hour 8:35 – 9:35 8:35 — 9:35 
fL TPH 30 30 
о | Simulated 
= Peak Hour 8:10 - 9:10 8:10 — 9:10 
= ТРН 30 30 
5 | Scheduled 
9 Peak Hour 6:46 – 7:46 6:46 – 7:46 
= lo ТРН 30 30 
o | Simulated 
Ф Peak Hour 6:46 – 7:46 6:46 – 7:46 
Evening Peak Service Delivery 
@Line 
CBTC Future 
Baseline 
CBTC Future “Super 
Baseline Model” 

© ТРН 31 31 
S | Scheduled 
E Peak Hour 17:31 - 18:31 17:31 - 18:31 
t TPH 31 30 
о | Simulated 
z Peak Hour 16:47 — 17:47 16:34 - 17:34 
2 TPH 30 30 
5 | Scheduled 
9 РеаК Ноиг 15:09 – 16:09 15:09 – 16:09 
|. ТРН 31 31 
o | Simulated 
a Peak Hour 15:10 – 16:10 15:10 – 16:10 
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E.4 “Super Model” (CBTC) Results – Hybrid Operating Plan 


“Super Model” simulation results under the Hybrid operating plan include end terminal on-time 
performance and peak service delivery (simulated versus scheduled). Apart from the 
infrastructure improvements and operating plan differences discussed in Section E.2, all 
simulation inputs and parameters are identical to those of the CBTC Future Baseline model. 


E.4.1 On-Time Performance 
Table E.4-1 displays “Super Model” (CBTC) on-time performance for each line under the Hybrid 
operating plan for three different end terminal lateness thresholds. Using a five-minute lateness 


threshold, the overall simulation shows a 95.8 percent OTP. 


Table E.4-1. Simulated Terminal On-Time Performance by Line — Hybrid Operating Plan 


Lateness 
Threshold 00:00:00 00:05:00 00:10:00 All Stops 
Subway Line Trips Pct (%) Trips Pct (%) Trips Pct (%) Trips Pct (%) 
0 155 24.1% 597 93.0% 641 99.8% 642 100% 
өө 119 23.5% 446 88.1% 502 99.2% 506 100% 
е 238 75.390 313 99.190 316 100% 316 100% 
о 298 72.7% 406 99.0% 409 100% 410 100% 
[5] 187 63.2% 292 98.6% 296 100% 296 100% 
о 443 68.8% 643 99.8% 644 100% 644 100% 
Combined 1440 51.2% 2697 95.8% 2808 99.8% 2814 100% 
Lateness 
Threshold 00:00:00 00:05:00 00:10:00 АП Stops 
Subway Line Trips Pct (70) Trips Pct (Yo) Trips Pct (Yo) Trips Pct (70) 
9 282 50.0% 564 100.0% 564 100.0% 564 100% 


E.4.2 Реак Service Delivery 


Future baseline (CBTC) and "Super Model" operations were evaluated in terms of simulated peak 
service delivery at several key locations throughout the study area. Service delivery is measured 
in terms of trains passing in the peak 60 minutes during the morning and evening. Peak periods 
and service deliveries are only reported in this section if they fall completely within the 6 a.m. to 
10 a.m. or 2 p.m., to 8 p.m. time periods. 


The future baseline plan developed by the STV Team based on NYCT input recognizes Nostrand 
Junction as one of the critical A-Division bottlenecks. Because of the track layout, the total of €) 
Line, Ө Line, and Ө Line service to Flatbush Avenue — Brooklyn College and on the local track 
to Crown Heights - Utica Avenue cannot exceed 30 TPH. The operating plan calls for the following 
train volumes in the southbound morning peak with similar train volumes northbound in the 
evening peak: 
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Table E.4-2. Peak Hour Volumes: Hybrid Operating Plan 


Trains per 


Subway Line Hour Northern Terminus Southern Terminus 
Van Cortlandt Park - 242 St (26 
о 30 | са South Ferry 
137 Street — City College (4) 
[2] 13 Wakefield - 241 Street Flatbush Avenue - Brooklyn College 
о 13 Harlem - 148 St Flatbush Avenue - Brooklyn College 
о 22 Woodlawn Crown Heights - Utica Avenue 
Eastchester - Dyre Avenue (5) 
[5] 8 j New Lots Avenue 
Nereid Avenue (3) 
Pelham Bay Park (15) : . 
[6] 30 Brooklyn Bridge — City Hall 
Parkchester (15) 


This results in the combined Ө and Ө Lines at 26 TPH, the combined Ө and Ө Lines at 30 ТРН 
and the @ and О Line each at 30 ТРН in the future baseline (CBTC) plan. The future baseline 
plan schedules the 30 TPH volume for at least two hours in the peak: approximately 7 a.m. to 9 
a.m. and 4:30 a.m. to 6:30 p.m. The off-peak A-Division operating plans are based on the same 
RTIF source files as the baseline calibration simulation, as shown in Table F.1-4. Note that the 
peak train volumes shown in the table above are achieved concurrently; localized peaks are 
higher. This is especially true for the @ Line, which splits into two branches in the Bronx. Тһе 
localized peak train volumes are shown in Table E.4-4 through Table E.4-14. 


The future modified hybrid plan developed by the STV Team based on NYCT input is not limited 
by capacity constraints at Nostrand Junction. This plan calls for the following train volumes in the 
southbound morning peak with similar train volumes northbound in the evening peak: 


Table E.4-3. Peak Hour Volumes: Future (CBTC) Operating Plan 


Trains per 


Subway Line Hour Northern Terminus Southern Terminus 
Van Cortlandt Park - 242 St (2 
9 ge 137 Street — City College P — rn; 
a 12 Wakefield - 241 Street Flatbush Avenue - Brooklyn College 
[3] 12 Harlem - 148 St Flatbush Avenue - Brooklyn College 
o 19 Woodlawn Crown Heights - Utica Avenue 
о 41 Eastchester - Dyre Avenue (7) НЕ 
Nereid Avenue (4) 
[6] 30 о ПАПА РА Brooklyn Bridge – City Hall 
Parkchester (15) 
© 6 Wakefield - 241 Street New Lots Avenue 


The future modified hybrid plan schedules these train volumes for at least two hours in the peak 
— approximately 7 a.m. to 9 a.m. and 4:30 a.m. to 6:30 p.m. The future modified hybrid plan 
schedules a full 30 TPH on both the West Side and East Side express services in Manhattan, 
about 4 TPH higher on the West Side Lines than in the future baseline plan that is constrained by 
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Nostrand Junction. The off-peak A-Division operating plans are based on the same RTIF source 
files as the baseline calibration simulation, as shown in Table F.1-4. Note that the peak train 
volumes shown in the table above are achieved concurrently; localized peaks are higher. This is 
especially true for the @ Line, which splits into two branches in the Bronx. The localized peak 
train volumes are shown in Table E.4-4 through Table E.4-14. 


Given the introduction of the €) Line service in the Hybrid Operating Plan, scheduled and 
simulated peak service delivery values are significantly higher for the @ Line, Ө Line, and Q Line 
when compared to the Future Baseline operating plan. As discussed in paragraph E.2.2.2, the 
Hybrid operating plan delivers 30 TPH across all three services while the Future Baseline 
operating plan delivers 26 TPH across the Ө Line and Ө пе. 


As discussed in paragraph G.1.3.4, the same dwell times have been applied to both the wayside 
and CBTC simulation models. As all CBTC simulation models achieve higher scheduled and 
simulated service delivery than the wayside simulation model, however, dwell times at many 
locations will almost certainly be reduced. CBTC simulation results are therefore conservative at 
locations where dwell time is a known capacity constraint (e.g. Grand Central - 42 Street). 


E.4.2.1 Nevins Street 


Table E.4-4. Scheduled and Simulated Peak Service Delivery – Nevins Street 


Morning Peak Service Delivery 


одд пе O OLine 
CBTC "Super CBTC "Super 
CBTC Future Model" – CBTC Future Model" – 
Baseline Hybrid Op Plan Baseline Hybrid Op Plan 
© ТРН 28 31 31 31 
S | Scheduled 
E Peak Hour 7:29 — 8:29 7:52 — 8:52 8:10 — 9:10 8:01 — 9:01 
t TPH 27 32 32 30 
o | Simulated 
z Peak Hour 7:50 — 8:50 8:15 — 9:15 8:28 — 9:28 7:56 — 8:56 
2 TPH 26 31 31 31 
5 | Scheduled 
9 Peak Hour 6:54 – 7:54 7:05 – 8:05 7:21 — 8:21 7:05 – 8:05 
|. ТРН 27 32 30 30 
o | Simulated 
Ф Реак Ноџг 7:19-8:19 7:25 – 8:25 7:15 – 8:15 7:08 – 8:08 


Evening Peak Service Delivery 


доо пе 

СВТС “Зирег СВТС “5ирег 

CBTC Future Model" – CBTC Future Model" – 
Baseline Hybrid Op Plan Baseline Hybrid Op Plan 


s TPH 28 31 31 31 
S | Scheduled 
2 Peak Hour | 17:23- 18:23 17:29 – 18:29 17:09 – 18:09 17:55 – 18:55 
= TPH 27 31 32 31 
о | Simulated 
2 Peak Hour | 16:30 – 17:30 17:21 - 18:21 17:08 — 18:08 17:21 - 18:21 
g TPH 25 31 31 31 
5 | Scheduled 
E Peak Hour | 15:56 — 16:56 17:06 — 18:06 16:21 - 17:21 16:45 – 17:45 
= lo ТРН 26 31 32 31 
o | Simulated 
Ф Peak Hour | 16:49 – 17:49 16:34 – 17:34 16:29 – 17:29 16:45 – 17:45 
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E.4.2.2 


Grand Central - 42 Street 


The longest dwell time along the Lexington Avenue Line, 55 seconds, occurs during the 
p.m. peak period on the northbound express track at Grand Central - 42 Street. 
Additionally, as CBTC operation treats the lengthy interlocking north of the platform as 
one fixed block, simulated northbound service on the @ Line and © Line is ultimately 
constrained at 29 TPH in the Future Baseline CBTC model during this period. 


The interlocking north of Grand Central - 42 Street is subdivided in the "Super Model" as 
discussed in paragraph E.2.1.4. As a result, the northbound express track experiences 
reduced congestion as trains take less time to clear the shorter subdivided interlockings. 
Northbound express track simulated capacity therefore increases from 29 TPH to 30 TPH 
in the “Super Model” with the Future Baseline operating plan. 


Table E.4-5. Scheduled and Simulated Peak Service Delivery — Grand Central-42 Street 


Page E-26 


Morning Peak Service Delivery 
O OLine 6 Line 
CBTC "Super CBTC "Super 
Model" – Model" — 
CBTC Future Hybrid Op CBTC Future Hybrid Op 
Baseline Plan Baseline Plan 
© ТРН 32 31 31 31 
S | Scheduled 
E Peak Hour 8:40 — 9:40 8:18 — 9:18 8:09 — 9:09 8:09 — 9:09 
= TPH 32 30 30 30 
о | Simulated 
z Peak Hour 8:45 – 9:45 8:13 — 9:13 7:44 — 8:44 7:44 — 8:44 
5 ТРН 31 31 30 30 
5 | Scheduled 
9 Peak Hour 7:03 — 8:03 6:48 — 7:48 7:17 — 8:17 7:17 – 8:17 
E lo TPH 31 30 30 30 
o | Simulated 
Ф Реак Ноџг 7:09- 8:09 6:50 – 7:50 7:12 — 8:12 7:12 — 8:12 
Evening Peak Service Delivery 
O OLine @Line 
CBTC “Super CBTC “Super 
Model” – Model” – 
CBTC Future Hybrid Op CBTC Future Hybrid Op 
Baseline Plan Baseline Plan 
© ТРН 31 32 31 31 
S | Scheduled 
E Peak Hour 17:27 — 18:27 17:55 – 18:55 17:09 — 18:09 17:09 — 18:09 
t TPH 29 30 31 30 
o | Simulated 
z Peak Hour 16:25 — 17:25 17:37 — 18:37 16:19 — 17:19 16:09 — 17:09 
5 ТРН 31 31 30 30 
5 | Scheduled 
9 Реак Ноиг 16:03 – 17:03 16:27 – 17:27 15:39 – 16:39 15:39 – 16:39 
E |. TPH 32 31 31 31 
o | Simulated 
Ф Реак Ноџг 16:09 – 17:09 16:27 – 17:27 15:37 – 16:37 15:37 – 16:37 
IRT CAPACITY STUDY ФО ОООО О LINES JULY 2020 


CBTC "SUPER MODEL" SIMULATION TECHNICAL MEMORANDUM 


E.4.2.3 


125 Street 


Table E.4-6. Scheduled and Simulated Peak Service Delivery — 125 Street 


Morning Peak Service Delivery 
O OLine Q Line 
CBTC “Super CBTC “Super 
Model” – Model" – 
CBTC Future Hybrid Op CBTC Future Hybrid Op 
Baseline Plan Baseline Plan 
5 ТРН 32 31 31 31 
S | Scheduled 
2 Peak Hour 8:49 – 9:49 8:27 – 9:27 8:23 - 9:23 8:23 - 9:23 
Ê TPH 32 30 30 30 
o | Simulated 
z Peak Hour 8:54 – 9:54 8:22 - 9:22 7:59 - 8:59 7:59 - 8:59 
Е ТРН 31 31 30 30 
5 | Scheduled 
9 Peak Hour 6:54 – 7:54 6:39 – 7:39 6:59 – 7:59 6:59 – 7:59 
= lo ТРН 31 31 30 30 
o | Simulated 
Ф Реак Ноиг 6:59 – 7:59 6:43 – 7:43 6:56 – 7:56 6:56 – 7:56 
Evening Peak Service Delivery 
O OLine Q Line 
CBTC “Super CBTC “Super 
Model" – Model” – 
CBTC Future Hybrid Op CBTC Future Hybrid Op 
Baseline Plan Baseline Plan 
5 ТРН 31 32 31 31 
S | Scheduled 
8 Peak Hour 17:36 – 18:36 18:04 – 19:04 17:23 – 18:23 17:23 – 18:23 
t TPH 29 30 31 30 
o | Simulated 
z Peak Hour 16:44 – 17:44 17:46 – 18:46 16:37 – 17:37 16:35 – 17:25 
Е ТРН 31 31 30 30 
5 | Scheduled 
9 РеаК Ноиг 15:54 – 16:54 16:18 – 17:18 15:21 – 16:21 15:21 — 16:21 
|. ТРН 32 31 31 31 
o | Simulated 
Ф Реак Ноџг 16:00- 17:00 16:18- 17:18 15:21- 16:21 15:21- 16:21 
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E.4.2.4 


Times Square - 42 Street 


Table E.4-7. Scheduled and Simulated Peak Service Delivery — Times Square-42 Street 


Morning Peak Service Delivery 
@ Line [21318 пе 
СВТС “Зирег CBTC "Super 
Model" – Model" — 
CBTC Future Hybrid Op CBTC Future Hybrid Op 
Baseline Plan Baseline Plan 
5 ТРН 32 32 28 32 
S | Scheduled 
2 Peak Hour 8:37 - 9:37 8:37 - 9:37 8:48 - 9:48 8:47 – 9:47 
Ê TPH 31 31 27 32 
o | Simulated 
z Peak Hour 8:25 - 9:25 8:25 - 9:25 8:08 – 9:08 8:34 – 9:34 
Е ТРН 31 31 26 31 
5 | Scheduled 
9 Peak Hour 8:00 — 9:00 8:00 — 9:00 6:36 – 7:36 6:46 – 7:46 
= lo ТРН 32 32 27 32 
o | Simulated 
Ф Реак Ноиг 8:13 — 9:13 8:13 — 9:13 7:01 — 8:01 7:07 — 8:07 
Evening Peak Service Delivery 
@ Line O9 O9 OQLine 
CBTC "Super CBTC "Super 
Model" – Model" — 
CBTC Future Hybrid Op CBTC Future Hybrid Op 
Baseline Plan Baseline Plan 
5 ТРН 31 31 28 32 
S | Scheduled 
8 Peak Hour 17:14 – 18:14 17:14 – 18:14 17:42 – 18:42 18:37 – 19:37 
t TPH 31 31 27 31 
o | Simulated 
z Peak Hour 18:14 – 19:14 18:14 – 19:14 16:50 – 17:50 17:51 — 18:51 
Е ТРН 31 31 25 30 
5 | Scheduled 
9 РеаК Ноиг 17:36 – 18:36 17:36 – 18:36 15:38 – 16:38 16:10 – 17:10 
|. ТРН 31 31 26 31 
o | Simulated 
Ф Peak Hour 17:15 — 18:15 17:15 — 18:15 16:30 – 17:30 16:16 – 17:16 
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E. 4.2.5 


96 Street 


Table E.4-8. Scheduled and Simulated Peak Service Delivery — 96 Street 


Morning Peak Service Delivery 
@ Line (2 O9 OQLine 
CBTC "Super CBTC "Super 
Model" – Model" — 
CBTC Future Hybrid Op CBTC Future Hybrid Op 
Baseline Plan Baseline Plan 
5 ТРН 32 32 27 32 
S | Scheduled 
2 Peak Hour 8:48 - 9:48 8:48 - 9:48 8:06 - 9:06 8:52 - 9:52 
Ê TPH 31 31 27 32 
o | Simulated 
z Peak Hour 8:36 – 9:36 8:36 – 9:36 8:21 — 9:21 8:40 — 9:40 
Е ТРН 31 31 26 31 
5 | Scheduled 
9 Peak Hour 7:59 — 8:59 7:59 — 8:59 6:30 – 7:30 6:40 – 7:40 
= lo ТРН 32 32 27 32 
o | Simulated 
Ф Реак Ноиг 8:03 – 9:03 8:03 – 9:03 6:54 – 7:54 7:01 — 8:01 
Evening Peak Service Delivery 
@ Line O9 O9 OQLine 
CBTC "Super CBTC "Super 
Model" – Model" — 
CBTC Future Hybrid Op CBTC Future Hybrid Op 
Baseline Plan Baseline Plan 
5 ТРН 31 31 28 28 
S | Scheduled 
8 Peak Hour 17:25 – 18:25 17:25 – 18:25 17:59 – 18:59 17:59 – 18:59 
t TPH 31 31 27 27 
o | Simulated 
z Peak Hour 18:25 – 19:25 18:25 – 19:25 16:56 — 17:56 16:56 – 17:56 
Е ТРН 31 31 25 25 
5 | Scheduled 
9 РеаК Ноиг 17:25 – 18:25 17:25 – 18:25 15:32 – 16:32 15:32 – 16:32 
|. ТРН 31 31 26 26 
o | Simulated 
Ф Peak Hour 17:02 — 18:02 17:02 – 18:02 16:24 — 17:24 16:24 – 17:24 
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E.4.2.6 


East 180 Street 


Table E.4-9. Scheduled and Simulated Peak Service Delivery — East 180 Street 


Morning Peak Service Delivery 
O OLine OLine 
CBTC "Super CBTC "Super 
Model" – Model" — 
CBTC Future Hybrid Op CBTC Future Hybrid Op 
Baseline Plan Baseline Plan 
5 ТРН 13 19 11 11 
S | Scheduled 
2 Peak Hour 8:25 – 9:25 8:43 – 9:43 8:47 – 9:47 8:48 – 9:48 
= TPH 14 19 11 10 
о | Simulated 
= Peak Hour 8:47 — 9:47 8:58 — 9:58 8:27 — 9:27 8:40 — 9:40 
Е ТРН 14 19 11 11 
5 | Scheduled 
9 Peak Hour 6:04 — 7:04 6:15 – 7:15 6:26 – 7:26 6:26 – 7:26 
* |. ТРН 14 20 11 11 
o | Simulated 
Ф Реак Ноиг 6:04 – 7:04 6:35 – 7:35 6:25 – 7:25 6:27 – 7:27 
Evening Peak Service Delivery 
O OLine OLine 
CBTC "Super CBTC "Super 
Model" – Model" — 
CBTC Future Hybrid Op CBTC Future Hybrid Op 
Baseline Plan Baseline Plan 
5 ТРН 14 18 11 11 
S | Scheduled 
8 Peak Hour 18:13 – 19:13 17:52 – 18:52 18:18 – 19:18 17:49 – 18:49 
t TPH 14 19 11 11 
o | Simulated 
z Peak Hour 17:29 – 18:29 18:11 — 19:11 18:20 — 19:20 18:02 – 19:02 
Е ТРН 13 18 11 11 
5 | Scheduled 
9 РеаК Ноиг 15:02 – 16:02 15:32 – 16:32 15:37 – 16:37 15:37 – 16:37 
|. ТРН 14 19 14 14 
o | Simulated 
Ф Peak Hour 15:15 — 16:15 15:39 – 16:39 15:37 — 16:37 15:37 – 16:37 
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E.4.2.7 231 Street 


Table E.4-10. Scheduled and Simulated Peak Service Delivery — 231 Street 


Morning Peak Service Delivery 
O Line 
CBTC “Super 
Model” — 
CBTC Future Hybrid Op 
Baseline Plan 
5 ТРН 27 27 
S | Scheduled 
9 Peak Hour 8:59 — 9:59 8:59 — 9:59 
= TPH 26 26 
о | Simulated 
z Peak Hour 8:42 – 9:42 8:42 – 9:42 
= ТРН 25 25 
5 | Scheduled 
9 Peak Hour 6:42 – 7:42 6:42 – 7:42 
= lo ТРН 26 26 
o | Simulated 
Ф Реак Ноиг 7:19-8:19 7:19-8:19 
Evening Peak Service Delivery 
@ Line 
CBTC “Super 
Model” — 
CBTC Future Hybrid Op 
Baseline Plan 

5 ТРН 27 27 
S | Scheduled 
E Peak Hour 17:47 — 18:47 17:47 — 18:47 
+ ТРН 27 27 
о | Simulated 
z Peak Hour 18:03 – 19:03 18:03 — 19:03 
5 ТРН 26 26 
5 | Scheduled 
9 РеаК Ноиг 16:24 – 17:24 16:24 – 17:24 
E lo TPH 26 26 
o | Simulated 
N Peak Hour 16:25 — 17:25 16:25 – 17:25 
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E.4.2.8 145 Street 


Table E.4-11. Scheduled and Simulated Peak Service Delivery — 145 Street 


Morning Peak Service Delivery 
© Line 
CBTC “Super 
Model” – 
CBTC Future Hybrid Op 
Baseline Plan 
5 ТРН 14 13 
S | Scheduled 
9 РеаК Ноиг 8:17 – 9:17 7:53 – 8:53 
= TPH 14 13 
о | Simulated 
z Peak Hour 8:37 – 9:37 8:24 – 9:24 
= ТРН 13 13 
5 | Scheduled 
9 Peak Hour 6:17 – 7:17 6:05 – 7:05 
= lo ТРН 14 13 
o | Simulated 
Ф Реак Ноиг 6:37- 7:37 6:04 — 7:04 
Evening Peak Service Delivery 
OLine 
CBTC "Super 
Model" – 
CBTC Future Hybrid Op 
Baseline Plan 
5 ТРН 14 13 
S | Scheduled 
E Peak Hour 17:58 — 18:58 18:03 — 19:03 
t TPH 14 13 
o | Simulated 
z Peak Hour 17:07 — 18:07 18:00 — 19:00 
5 ТРН 13 12 
5 | Scheduled 
9 РеаК Ноиг 16:29— 17:29 15:55 — 16:55 
|. ТРН 13 13 
o | Simulated 
N Peak Hour 16:13 — 17:13 16:05 — 17:05 
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E.4.2.9 Burnside Avenue 


Table E.4-12. Scheduled and Simulated Peak Service Delivery — Burnside Avenue 


Morning Peak Service Delivery 
© Line 
CBTC “Super 
Model” – 
CBTC Future Hybrid Op 
Baseline Plan 
5 ТРН 22 21 
S | Scheduled 
9 Peak Hour 8:51 — 9:51 8:22 — 9:22 
= TPH 21 zi 
о | Simulated 
z Peak Hour 8:48 — 9:48 8:35 – 9:35 
= ТРН 21 21 
5 | Scheduled 
9 Peak Hour 6:40 – 7:40 6:27 – 7:27 
= lo ТРН 21 21 
o | Simulated 
Ф Реак Ноиг 6:38 - 7:38 6:26 – 7:26 
Evening Peak Service Delivery 
OLine 
CBTC "Super 
Model" – 
CBTC Future Hybrid Op 
Baseline Plan 
5 ТРН 22 21 
S | Scheduled 
E Peak Hour 16:43 – 17:43 18:13 – 19:13 
t TPH 22 21 
o | Simulated 
z Peak Hour 16:46 – 17:46 18:12 — 19:12 
5 ТРН 22 21 
5 | Scheduled 
9 РеаК Ноиг 14:53 - 15:53 16:05 – 17:05 
|. ТРН 22 21 
o | Simulated 
N Peak Hour 14:53 – 15:53 16:04 – 17:04 
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E.4.2.10  Baychester Avenue 


Table E.4-13. Scheduled and Simulated Peak Service Delivery — Baychester Avenue 


Morning Peak Service Delivery 
O Line 
CBTC “Super 
Model” — 
CBTC Future Hybrid Op 
Baseline Plan 
5 ТРН 11 11 
S | Scheduled 
9 РеаК Ноиг 8:56 — 9:56 8:57 – 9:57 
= TPH 11 10 
о | Simulated 
z Peak Hour 8:35 – 9:35 8:49 – 9:49 
= ТРН 8 8 
5 | Scheduled 
9 Peak Hour 6:11 - 7:11 6:11 - 7:11 
= lo ТРН 8 8 
o | Simulated 
Ф Реак Ноиг 6:10 – 7:10 6:10 – 7:10 
Evening Peak Service Delivery 
OLine 
CBTC "Super 
Model" – 
CBTC Future Hybrid Op 
Baseline Plan 
5 ТРН 10 10 
S | Scheduled 
E Peak Hour 18:56 – 19:56 18:56 — 19:56 
t TPH 10 10 
o | Simulated 
z Peak Hour 18:55 – 19:55 18:57 — 19:57 
5 ТРН 11 11 
5 | Scheduled 
9 РеаК Ноиг 15:28 – 16:28 15:28 – 16:28 
|. ТРН 14 14 
o | Simulated 
N Peak Hour 15:28 — 16:28 15:28 – 16:28 
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E.4.2.11 Hunts Point Avenue 


Table E.4-14. Scheduled and Simulated Peak Service Delivery — Hunts Point Avenue 


Morning Peak Service Delivery 
@Line 
CBTC “Super 
Model” – 
CBTC Future Hybrid Op 
Baseline Plan 
5 ТРН 31 31 
S | Scheduled 
9 Peak Hour 8:35 — 9:35 8:35 – 9:35 
= TPH 30 30 
о | Simulated 
= Peak Hour 8:10 — 9:10 8:10 — 9:10 
= ТРН 30 30 
5 | Scheduled 
9 Peak Hour 6:46 – 7:46 6:46 – 7:46 
= lo ТРН 30 30 
o | Simulated 
Ф Реак Ноиг 6:46 - 7:46 6:46 - 7:46 
Evening Peak Service Delivery 
@Line 
CBTC “Super 
Model” – 
CBTC Future Hybrid Op 
Baseline Plan 
5 ТРН 31 31 
S | Scheduled 
E Peak Hour 17:31 – 18:31 17:31 — 18:31 
t TPH 31 30 
o | Simulated 
z Peak Hour 16:47 – 17:47 16:34 – 17:34 
5 ТРН 30 30 
5 | Scheduled 
9 РеаК Ноиг 15:09 – 16:09 15:09 – 16:09 
|. ТРН 31 31 
o | Simulated 
N Peak Hour 15:10 — 16:10 15:10 — 16:10 
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Е.5 Model Comparison 
E.5.1 On-Time Performance Comparison 


Table E.5-1 compares on-time performance between the Existing (wayside) Baseline, CBTC 
Future Baseline, and “Super Models" under both Future Baseline and Hybrid operating plans. 


The on-time performance of the € Line and @ Line decreases in the “Super Model” with the 
Hybrid operating рап as a result, but with no cascading effects on the Ө Line, Ө Line, and Ө 
Line. This can be attributed partly to congestion at Wakefield - 241 St, which turns 18 TPH for 
ће Ө Line and © Line under the Hybrid operating plan but only 13 TPH under the Future Baseline 
operating plan. 


Poorer on-time performance can also be attributed partly to congestion at New Lots Avenue, 
which turns 16 TPH for the @ Line and О Line under the Hybrid operating plan but only 13 ТРН 
for the Ө Line under the Future Baseline operating plan. As discussed in paragraph C.3.6.3, New 
Lots Avenue with crossover improvements has a practical CBTC capacity of 20 revenue turns 
plus 6 yard put-ins per hour. 


Q Line on-time performance increases significantly under both “Super Models" as a result of 
reduced congestion facilitated by the proposed crossovers south of Parkchester. 


Table E.5-1. Comparison of Simulated Full Day On-Time Performance by Line 


Phases I-IV Super Model Super Model 
CBTC CBTC CBTC 
Wayside Base Op Plan Base Op Plan Hybrid Op Plan 
Subway Line Simulated Simulated Simulated Simulated 
0 92.4% 93.0% 93.0% 93.0% 
од 81.2% 93.7% 94.5% 88.1% 
[3] 93.196 90.896 93.896 99.196 
[4] 91.696 98.4% 98.9% 99.0% 
9 93.0% 94.3% 95.3% 98.6% 
[6] 90.696 97.2% 99.8% 99.8% 
Ауегаде 90.5% 94.8% 96.1% 95.8% 
Phases I-IV Super Model Super Model 
CBTC CBTC CBTC 
Wayside Base Op Plan Base Op Plan Hybrid Op Plan 
Subway Line Simulated Simulated Simulated Simulated 
9 100.0% 100.0% 100.0% 100.0% 


Note: Super Model Hybrid Plan @ Line results are included with the @ Line 
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E.5.2 Peak Service Delivery Comparison 


Table E.5-2 compares both peak service delivery and on-time performance between the CBTC 
Future Baseline and both "Super Models" under the Future Baseline and Hybrid operating plans. 


Table E.5-2. Comparison of Simulated Terminal On-Time Performance 
and Peak Service Delivery by Line 


Phases I-IV Super Model Super Model 
CBTC Base CBTC Base CBTC Hybrid 
Operating Plan Operating Plan Operating Plan 
Simulated Simulated Simulated 
Scheduled Scheduled Scheduled 
Subway Line TPH OTP TPH OTP TPH OTP 

[1] 30 93.096 30 93.096 30 93.096 
00: 13 93.7% 13 94.5% 12 88.1% 
[3] 13 90.896 13 93.896 12 99.196 
[4] 23 98.4% 23 98.9% 20 99.0% 
9 7 94.3% 7 95.3% 10 98.6% 
[6] 30 97.2% 30 99.8% 30 99.8% 
Combined 116 94.8% 116 96.1% 120 95.8% 

Phases I-IV Super Model Super Model 

CBTC Base CBTC Base CBTC Hybrid 

Operating Plan Operating Plan Operating Plan 
Simulated Simulated Simulated 
Scheduled Scheduled Scheduled 
Subway Line TPH OTP TPH OTP TPH OTP 

9 20 100.0% 20 100.0% 20 100.0% 


Note: Super Model Hybrid Plan ©) Line results are included with the €) Line 
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F.0 Revision History — Not Applicable 
F.1 Input Data, Assumptions and Methodology 
F.1.1 Rolling Stock 


The relevant A-Division fleets include the R62, R62A, R142, and R142A for existing operations. 
In addition, the R188 fleet, presently supporting communications-based train control (CBTC) on 
the 7 Flushing Line (not part of the scope of work) is relevant for future A-Division CBTC modeling. 
The R62 апа R62A fleets are considered as a single model for simulation modeling purposes. 
Similarly, the R142 and R142A are considered as a single model. Wayside (“trip stop”) and CBTC 
modes are addressed separately for the R142/R142A and R188 models by ensuring both tractive 
effort curves are available per vehicle type. The older R62/R62A models will be retired prior to 
the implementation of CBTC on the full A-Division and therefore have only a wayside (Чпр stop") 
performance mode. 


F.1.1.1 Physical and Performance Characteristics 
Table F.1-1 summarizes the A-Division rolling stock to be reflected in the simulations. The 
referenced 50 MPH maximum speed is normally attainable only with the future CBTC 
tractive effort enabled. Additional figures in this section show the per-car tractive 
effort/propulsion current (AW2) and braking effort curves (AW3). The braking effort curves 
show total per-car braking effort, along with a sub-division separating electrical 
(dynamic/regenerative) braking from friction braking. In general, most of the braking effort 
of these vehicle types is achieved through dynamic/regenerative braking. For all vehicle 


type the mechanical resistance was modeled using Davis Coefficients and train resistance 
formula: 


TR = 1.3W + 29n + 0.045WV + [0.0024 + 0.00034(Q - I)JAV? 
where: 
TR - Total train resistance in pounds force 
W = Total train weight in tons 
n = number of axles in the train 
V = Train speed in miles per hour 
A = Frontal area in square feet 


Q = Number of cars in the train 
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Table F.1-1. A-Division Rolling Stock Characteristics for Simulation 


Bombardier/ 

Kawasaki R62/ Kawasaki 
Model Bombardier R62A R142/R142A Kawasaki R188 
Length (feet) 51.05 51.3 51 
Weight (pounds) - AWO 74,593 71,964 70,527 
Passenger Capacity (Seated) 44 37 37 
Passenger Capacity (Total) - AW3 182 182 183 
Number of Axles 4 4 4 
Maximum Operating Speed (mph) 50 50 50 
Nominal Acceleration (mph/s) 2.5 2.5 2.5 
Service Brake Rate (трћ/5) 3.0 3.0 3.0 
Rotational Mass (95) 8.0 8.0 8.0 
Frontal Area (ft?) 100 102 102 


Note that the Nominal Acceleration value is not indicative ofoverall time to attain maximum 
speed. As discussed in Section F.2, the performance of the R62/R62A is inferior to that of 
the later generation A-Division vehicles when comparing “trip stop” (wayside signaling) 
performance. Similarly, the referenced Service Brake Rate is not actually experienced in 
simulation. As discussed in Section F.2, all A-Division vehicle types were modeled with 
somewhat gentler deceleration as a result of the calibration effort to mimic actual field 
performance. 


Figure F.1-1. TE for R62/A Model at AW2, Trip Stop Mode 


Kawasaki/Bombardier R62/A Tractive Effort, 
АМ/2, Trip Stop Mode 
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Figure F.1-2: TE/Current for R142/A Model at AW2, Trip Stop Mode 


Bombardier/Kawasaki R142/R142A 
Tractive Effort, Current, AW2, 
Trip Stop Mode 
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Figure F.1-3: TE/Current for R142/A Model at AW2, CBTC Mode 
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Figure F.1-4: BE for R142/A Model at AW3, Trip Stop and CBTC Modes 
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Figure F.1-5: TE/Current for R188 Model at AW2, Trip Stop Mode 
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Figure F.1-6: TE/Current for R188 Model at AW2, CBTC Mode 
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Figure F.1-7: BE for R188 Model at AW3, Trip Stop and CBTC Modes 
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F.1.2 Infrastructure 


Track alignment includes vertical profile (grades), horizontal alignment (curves), and points of 
switch. It also includes the underlying stationing/chainage system with associated equations 
(“equalities”) to account for disconnects in continuous stationing/chainage. Maximum operating 
speeds, which differ in terms of existing and CBTC operations, are also described below. These 
speeds differ because many speeds today are artificially constrained due to limited signal design 
braking distance ahead (requiring enforced speed restrictions to limit attainable speed with 
attendant reduction in required braking distance) and the intermittent nature of NYCT's current 
speed enforcement technologies. 


F.1.2.1 Grades and Curves 


Grade data were compiled on a track-specific basis from the NYCT MOW Engineering 
(Signals Group) Single Line (SL) drawings. These drawings show each section of 
continuous vertical profile with the stationing/chainage of each grade change point. Grade 
data were cross-checked against spreadsheets provided by NYCT MOW Engineering 
(Track Group). Where discrepancies were noted, the grade data on the NYCT MOW 
Engineering (Signals Group) Single Line (SL) drawings were referenced. The SL drawing 
scale is less detailed than the corresponding DL drawing scale. 


Curve data (horizontal alignment) were also provided by NYCT MOW Engineering (Track 
Group). 


F.1.2.2 Points of Switch 


NYCT points of switch locations were extracted from the NYCT MOW Engineering 
(Signals Group) Double Line (DL) drawings. 


F.1.2.3 | Chainage Equations 


All grade, curve and points of switch data were entered in native engineering 
stationing/chainage values. These values are not track-specific but, rather, follow the 
nominal centerline of each NYCT line. Where discontinuities in engineering 
stationing/chainage exist, chainage equations are required. 


The A-Division has several chainage equations and track designation changes as listed 
in Table F.1-2 below. 
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Table F.1-2. A-Division Chainage Equations and Track Designation Changes 


Track Location/ Track 

Designation Chainage Designation 
Station Before Equation After 
Borough Hall E1/E4 120+55=297+00 E1/E4 
Borough Hall E1/E4 295+00 K2/K3 
Borough Hall Е2/ЕЗ 110+00 M2/M3 
Junius St EM 202+23=411+61 ЕМ 
South Ferry Loop MS 3341320400 MVB 
South Ferry Loop MVB 20480-32450 M3 
Fulton St M2/M3 0400711719 M2/M3 
Brooklyn Bridge M2/M3 0400-20-00 MM2/MM3 
Brooklyn Bridge — City Hall Loop MM1 0400-20-00 ML 
Brooklyn Bridge – City Hall Loop ML 14408-0400 MM4 
Grand Central MM1/MM2/MM3/MM4 153+45=0+00 L1/L2/L3/L4 
125 St L1/L4 248+00 J1/J4 
125 St L2/L3 248+00 Р2/РЗ 
Battery Park Loop V1 215+17=0+00 ММА 
Battery Park Loop MVA 14+79=221+00 V4 
Chambers St K2/K3 172+00 V2/V3 
Times Sq-42 St V1/V2N3NA 00072197457 B1/B2/B3/B4 
96 St B2/B3 343+01=0+00 F2/F3 
96 St B1/B4 343+01=0+00 BB1/BB4 
West Farms Sq - Е Tremont Ау F2/FM/F3 370400 W2/WM/W3 
E 180 St W2 390+79.5=138+96 Y1 
E 180 St W3 392+00=140+16.5 Y2 

F.1.2.4 | Maximum Operating Speeds - Existing 


Maximum operating speeds differ between current wayside signaling and future CBTC. 
The existing default maximum speed is 50 MPH. Speed restrictions, some enforced and 
some unenforced, are present at many locations on the alignment. Unenforced speed 
restrictions are denoted on both Single Line and Double Line drawings with signs of the 
type “XX МР where “XX” is a speed and “MI” stands for MPH. This applies until another 
similar sign is encountered or an end of platform is reached or a “R10” (Resume Speed 
for 10-car Train) sign is reached or a “GT XX” sign is reached. 


Another type of speed restriction is indicated by a “GT XX” sign where “XX” is a speed 
and “GT” stands for Grade Time. This speed applies from that point through the last signal 
that is in a continuous series marked as GT in the direction of travel. There can be a mix 
of enforced and unenforced speed restrictions in a particular station-to-station pair. 


Additional speed restrictions are enforced by Wheel Detectors (WD), which are common 
on tight radius crossovers. Additional speed restrictions are enforced by “blind” train stops 
(train stops without signals), which are common at end-of-track locations. 


All speed restrictions are enforced as “head end only.” This means that the Train Operator 
is free to begin accelerating when the front of the train reaches a more permissive speed 
sign. Train Operators are not obligated to monitor their train length and estimate the point 
at which the tail of their train has cleared a speed restriction. In some cases (typically 
beyond crossover locations, R10 (Resume Speed for 10-car Trains) signs are in service 
to guide the Train Operator. 
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Trains have no explicit speed restriction entering and leaving platforms, provided they are 
stopping at the platform. In the case of non-stop trains passing a platform edge, the head 
end of the train is limited to 15 MPH while passing the leaving end of the platform. 


Future CBTC speeds are addressed in the separate Future Baseline Report. 
F.1.2.5 Platform Limits 


Platform limits were obtained from NYCT Double Line drawings. All simulated train 
consists stop at the leaving end of each station platform as they travel along their 
respective routes. 


F.1.3 Signal System (Existing System for Calibration Purposes) 


While the focus of the project is the planned CBTC system for the A-Division, a detailed 
TrainOps® representation of the existing wayside signal system is required for calibration 
purposes. After modeling the existing wayside signaling system across the full network, simulated 
velocity profiles for each line were compared to current vehicle event recorder data to verify that 
the existing signaling system was modeled correctly. 


The completed Signal locations/type of control, signal control lines, timed signal attributes and 
interlocking route establishment/route release time data sources are detailed below. 


F.1.3.1 Signal Locations and Type of Control 


Wayside signal locations (including primary and reverse direction signals) as well as cut 
sections (insulated joints without wayside signals) are shown on both the Single Line and 
Double Line drawings. The Double Line drawings show the greatest clarity and are used 
as the primary source. The type of control (interlocking versus automatic) is also shown 
on the Double Line drawings. 


F.1.3.2 . Signal Control Lines 


Signal control lines are shown on the Single Line drawings. These lines represent Caution 
Control Lines for which the corresponding track segments must be clear for the referenced 
signal to display yellow (Caution). In this occupancy situation, all other signals between 
the reference signal at the end of the control line and the occupied block (just beyond the 
arrow tip of the control line) display red (Stop). With some exceptions, described below, 
the signal prior to the referenced signal displays green (Proceed). Signal control lines are 
specific to each route and may include timed signal attributes (refer to Paragraph F.1.3.3 
below). 


The signal prior to the referenced signal will not display green (Proceed) if its best aspect 
is Caution. This is indicated by the signal symbols on both the Single Line and Double 
Line plans, applying to all occupancy conditions ahead. 
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In addition, the signal prior to the referenced signal will not display green (Proceed) under 
the specific occupancy condition of the signal control line if Overlapped Distant Control 
applies. This concept repeats yellow aspects where signals are spaced close together 
and insufficient performance (not signal design) braking exists between successive 
signals. 


F.1.3.3 Timed Signal Attributes 
Timed signal types include: 

e Grade Time signals; 

e Station Time (ST) signals; 

e Blind train stops; and 

• Wheel Detector speed control. 


Except for ST signals, the timed signal types referenced above enforce maximum 
operating speeds. 


ST signaling provides a means of dynamically cutting back (shortening) signal control lines 
for train close-ins to an occupied block ahead, enhancing throughput. Figure F.1-8 
illustrates a number of these signal concepts at an actual A-Division location. T shows 
the yellow (Caution) control lines which are comprised of solid control lines and, in some 
cases, dashed sections between two arrowheads. On Track 2, the full extents Caution 
control line for Signal 3282/D extends to the 3372/D location. The control line will be cut 
back from 3372/D to 3342/D if the circuit between these locations is occupied and a 
second approaching train satisfies the ST timer between 3252/D and 3282/D. The 
applicable ST timing sections (shown as a solid-dashed-solid line) are not attached to the 
actual ST signal but are, instead, offset vertically. 


In contrast, the GT timing sections (shown as a continuously dashed line) are attached to 
the actual GT signal. While ST signals are almost exclusively “one shot" (having a single 
timing section), GT signals may be either “one-shot” or “two-shot” (having two timing 
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sections where the satisfaction of either will cause the signal to clear). In Figure F.1-8, 
Signal 3312/D is а “one shot” GT while Signal 3252/D is a “two-shot” GT. 


F.1.3.4 Interlocking Route Establishment and Release Times 


Table F.1-3 is a list of all A-Division interlockings within the Phase I-IV study limits. NYCT 
directed that all interlockings operate on a first come, first served basis. 


Table F.1-3. A-Division Interlockings 


Line 
Broadway 


7" Avenue 


Lenox Avenue 


Jerome Avenue 


White Plains Road 


Dyre Avenue 


Interlocking 
7274 Street 
96^ Street 
10314 Street 
137" Street 
168'^ Street 

Dyckman Street 

211% Street 
2151 Street 
240% Street 

Times Square 
14!" Street 

Chambers Street 

South Ferry 


141% Street 
Lenox Avenue Yard 


Jackson Avenue 


Burnside 
Kingsbridge 
Jerome Yard 

Woodlawn 
East 180!" Street South 
East 180" Street 
East 180" Street Yard 
Bronx Park East 
219% Street 
239" Street 
Unionport Yard 
239'^ Street Yard 
239" Street High Yard 
Morris Park 
Dyre Avenue 


Line Designation 
and Chain 
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Table F.1-3. A-Division Interlockings 


Line Designation 
Line Interlocking and Chain 
Pelham 374 Avenue P-281 
Hunts Point Avenue P-413 
East 177" Street P-526 
Westchester Square P-589 
Pelham Bay Park P-635 
Westchester Avenue Yard PY-591 
Lexington Avenue Grand Central L-9 
59'^ Street L-59 
86'^ Street L-134 
125th Street L-230 
Bowling Green M-31 
Brooklyn Bridge MM-10 
14" Street MM-98 
Clark Street Wall Street K-208 
Eastern Parkway Borough Hall E-114 
Nevins St E-148 
Brooklyn Museum E-223 
Nostrand Avenue E-255 
Utica Avenue E-320 
Junius Street E-414 
New Lots E-446 
Livonia Yard E-475 
Nostrand Avenue President Street D-272 
Church Avenue D-334 
Flatbush Avenue D-393 


The TrainOps simulation model was coded with a 5-second loss of shunt/route release 
time and a 12-second route establishment time for all interlockings though these values 
can be adjusted on an interlocking-specific basis. These values affect only sequential 
moves at interlockings where one train is waiting for another to clear an interlocking, such 
as the merging of the @ Line with the @ Line northbound at Nostrand Junction. The two 
values are additive so a train waiting to merge from a conflicting route will receive a 
proceed signal 17 seconds after the previous train has cleared the interlocking limits, 
starting the route release process. 


F.1.4 Operations 
F.1.4.1 Schedules 
The simulated A-Division operating plans were imported into TrainOps® from NYCT Rapid 


Timetable Interchange Format (RTIF) data sources. NYCT provided the RTIF files shown 
in Table F.1-4 for use in the project. 
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Table F.1-4. NYCT RTIF Existing Operating Plan Source Files 
for A-Division Simulation 


Line Description Effective Date 
Q Broadway-7 Av Local May 2, 2018 
e Broadway-7 Av Express May 15, 2018 
9 Broadway-7 Ам Express May 15, 2018 
о Lex Ау Express May 25, 2018 
© Lex Av Express May 15, 2018 
Q Lex Av Local May 15, 2015 
[s] Grand Central — Times Square Shuttle March 23, 2017 


F.1.4.2 Passenger Loads 


The simulated A-Division fleets have load weighing capabilities that generally adjust 
tractive effort and braking effort to achieve comparable performance for a range of 
passenger loading conditions. Only at “Standing Heavy” loads do A-Division cars 
experience modestly degraded acceleration and deceleration. Referring to the passenger 
capacities per car in Table F.1-1, the following Simulated Passenger Load definitions 
referenced in Table F.1-5 apply: 


е Seated: All seats occupied by passengers; 


e Standing Light: All seats occupied by passengers and one-third of maximum 
standing space occupied by passengers; 


e Standing Medium: All seats occupied by passengers and two-thirds of maximum 
standing space occupied by passengers; and 


• Standing Heavy: All seats occupied by passengers and all standing space 
occupied by passengers. 


Table F.1-5 summarizes the assumed passenger load in simulation by A-Division Line, 
direction, and trip start time. Simulated passenger loads are uniform for an entire trip, 
unlike real-world operation in which passenger loads vary throughout the course of the 
trip. 


Consistent with the NYCT RTIF file input, some of the @ Line trips are considered as 5X 
trips (express in the Bronx). Similarly, some of the @ Line trips are considered as 6X trips 
(express in the Bronx). 


Table F.1-5. A-Division Assumed Passenger Loadings by Line, Direction and Time 


Line Direction Start Time End Time Simulated Passenger Load 
9 N 0:00 6:00 Seated 
9 s 0:00 6:00 Seated 
o N 6:00 9:00 Standing Light 
Ф 5 6:00 9:00 Standing Medium 
9 N 9:00 16:00 Standing Light 
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Table F.1-5. A-Division Assumed Passenger Loadings by Line, Direction and Time 


Line Direction Start Time End Time Simulated Passenger Load 
e 5 9:00 16:00 Standing Light 
9 N 16:00 19:00 Standing Medium 
9 s 16:00 19:00 Standing Light 
@ N 19:00 0:00 Seated 
9 s 19:00 0:00 Seated 
о М 0:00 6:00 Seated 
[2] S 0:00 6:00 Seated 
[2] N 6:00 9:00 Standing Medium 
[2] S 6:00 9:00 Standing Medium 
[2] N 9:00 16:00 Standing Light 
[2] S 9:00 16:00 Standing Light 
[2] N 16:00 19:00 Standing Medium 
[2] S 16:00 19:00 Standing Medium 
e N 19:00 0:00 Seated 
о 5 19:00 0:00 Seated 
[3] N 0:00 6:00 Seated 
9 5 0:00 6:00 Seated 
[3] N 6:00 9:00 Standing Medium 
[3] S 6:00 9:00 Standing Medium 
е М 9:00 16:00 Standing Light 
O 5 9:00 16:00 Standing Light 
[3) N 16:00 19:00 Standing Medium 
9 5 16:00 19:00 Standing Medium 
9 М 19:00 0:00 Seated 
9 5 19:00 0:00 Seated 
[4] N 0:00 6:00 Seated 
[4] S 0:00 6:00 Seated 
[4] N 6:00 9:00 Standing Heavy 
[4] S 6:00 9:00 Standing Heavy 
[4] N 9:00 16:00 Standing Light 
[4] S 9:00 16:00 Standing Light 
о М 16:00 19:00 Standing Heavy 
о 5 16:00 19:00 Standing Heavy 
[4] N 19:00 0:00 Seated 
[4] S 19:00 0:00 Seated 
e N 0:00 6:00 Seated 
e S 0:00 6:00 Seated 
o N 6:00 9:00 Standing Heavy 
[5] S 6:00 9:00 Standing Heavy 
o N 9:00 16:00 Standing Light 
o S 9:00 16:00 Standing Light 
Ө М 16:00 19:00 Standing Heavy 
®© S 16:00 19:00 Standing Heavy 
9 М 19:00 0:00 Seated 
9 5 19:00 0:00 Seated 
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Table F.1-5. A-Division Assumed Passenger Loadings by Line, Direction and Time 


Line Direction Start Time End Time Simulated Passenger Load 
өх М 0:00 6:00 Seated 
өх 5 0:00 6:00 Seated 
Ox N 6:00 9:00 Standing Heavy 
Ox 5 6:00 9:00 Standing Heavy 
Өх № 9:00 16:00 Standing Light 
Ox 5 9:00 16:00 Standing Light 
Өх № 16:00 19:00 Standing Heavy 
Өх 5 16:00 19:00 Standing Heavy 
өх М 19:00 0:00 Seated 
өх 5 19:00 0:00 Seated 
[6] N 0:00 6:00 Seated 
9 5 0:00 6:00 Seated 
[6] N 6:00 9:00 Standing Medium 
[6] S 6:00 9:00 Standing Medium 
[6] N 9:00 16:00 Standing Light 
[6] S 9:00 16:00 Standing Light 
[6] N 16:00 19:00 Standing Medium 
9 5 16:00 19:00 Standing Medium 
[6] N 19:00 0:00 Seated 
[6] S 19:00 0:00 Seated 
ох М 0:00 6:00 Seated 
ох 5 0:00 6:00 Seated 
ох М 6:00 9:00 Standing Medium 
ох 5 6:00 9:00 Standing Medium 
ох М 9:00 16:00 Standing Light 
ох 5 9:00 16:00 Standing Light 
ох М 16:00 19:00 Standing Medium 
ох 5 16:00 19:00 Standing Medium 
ох М 19:00 0:00 Seated 
ох 5 19:00 0:00 Seated 
е М 0:00 6:00 Зеајед 
6 S 0:00 6:00 Seated 
o N 6:00 9:00 Standing Medium 
e 5 6:00 9:00 Standing Medium 
6 N 9:00 16:00 Standing Medium 
6 5 9:00 16:00 Standing Medium 
o N 16:00 19:00 Standing Medium 
e s 16:00 19:00 Standing Medium 
6 N 19:00 0:00 Seated 
e S 19:00 0:00 Seated 
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F.1.4.3 Train Consists 


All simulated train consists are 10 cars, except for the 42 Street Shuttle consists that are 
6 cars. The Ө Line, Ө Line апа Ө Line operate exclusively R62/R62A cars, while the O 
Line, € Line and © Line operate exclusively R142/R142A cars. As was noted in 
Paragraph F.1.1, the R142/R142A performance is superior to that of the R62/R62A. 


F.1.4.4 Dwell Times 


The NYCT Operations Planning developed an extensive database of median dwell times 
specific to stations, lines, directions, and times of day. This was based on ATS data and 
the use of conversion factors to convert track circuit occupancy ("trigger points") into actual 
wheel stop/wheel start dwell times. The data NYCT provided reflects median dwell times 
ranging from 20 to 60 seconds in 5-second increments, of which about 12 seconds is 
Conductor reaction time to open the doors, door cycle time and Train Operator reaction 
time to begin moving the train. Dwell times vary by time of day (morning peak period, 
evening peak period or off-peak), by direction, by track and by line. 


The longest simulated dwells are at the following locations: 
• President Street (60 seconds northbound in the evening) 


e Grand Central - 42 Street (55 seconds northbound on Track 3 in the evening, 50 
seconds southbound on Track 2 in the morning) 


• 14 Street - Union Square (50 seconds southbound on Track 1 in the evening, 50 
seconds southbound on Track 2 in both the morning and evening) 


е East 180 Street (65 seconds northbound on Track З in the evening) 


The dwell times at President Street and East 180 Street may reflect wait time for 
interlocking routes, in addition to traditional passenger movement time and door cycle 
time. Because TrainOps® inherently captures junction delays in its modeling of the 
signaling system, dwell times at these locations may add some conservatism to the 
resultant simulation results. A minimum dwell of 20 seconds was conservatively assigned 
even if ATS data showed a lower average dwell. The resultant dwells for simulation are 
shown in Table F.1-6 (ће O, @ and @ Lines) and Table F.1-7 (the O, G and @ Lines). 


NYCT provided overnight service dwell times which are reflected in Table F.1-6 and Table 
F.1-7 such as for the @ Line that provides local service between Crown Heights - Utica 
Avenue and New Lots Avenue when the Ө Line is not operating. 
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Table F.1-6. Dwell Time Inputs O, O and OLines 


@ Line @Line © Line 

AM PM Off- AM PM Off- AM PM Off- 
Station Track | Dir | Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 
Nevins St 1 30 35 30 30 35 30 
Nevins St 30 25 25 30 25 25 
Atlantic Av 25 35 25 25 35 25 
Atlantic Av 35 25 25 35 25 25 
Bergen St 20 20 20 20 20 20 
Bergen St 20 20 20 20 20 20 


Grand Army Plaza 25 25 25 25 25 25 


Grand Army Plaza 25 20 20 25 20 20 


Eastern Pkwy-Brooklyn Museum 25 25 25 25 25 25 


Eastern Pkwy-Brooklyn Museum 20 20 20 20 20 20 


Franklin Av 35 40 30 35 40 30 
Franklin Av 35 35 35 35 35 35 
President St 30 30 30 
President St 50 60 40 
Sterling St 20 20 20 
Sterling St 20 20 20 
Winthrop St 20 20 20 
Winthrop St 20 20 20 
Church Av 30 30 30 
Church Av 30 25 25 
Beverly Rd 25 20 25 
Beverly Rd 20 20 20 
Newkirk Av 30 30 30 
Newkirk Av 20 20 20 


Nostrand Av 25 30 25 25 30 25 


Nostrand Av 30 40 25 30 40 25 


Kingston Av 20 25 20 20 25 20 


Kingston Av 20 20 20 20 20 20 


Crown Heights - Utica Av 30 40 35 30 40 35 


Crown Heights - Utica Av 40 45 30 40 45 30 


Sutter Av - Rutland Rd 20 25 20 20 25 20 


Sutter Av - Rutland Rd 25 20 20 25 20 20 


Saratoga Av 25 30 30 25 30 30 


Saratoga Av 35 30 30 35 30 30 


Rockaway Av 20 25 20 20 25 20 


Rockaway Av 25 20 20 25 20 20 


Junius St 20 25 20 20 25 20 


Junius St 20 20 20 20 20 20 


Pennsylvania Av 20 25 20 20 25 20 


Pennsylvania Av 20 20 20 20 20 20 


Van Siclen Av 25 30 25 25 30 25 


Van Siclen Av 20 20 20 20 20 20 


N| O |N O |N || 5 ja | 5 | -" | 5 | -" | 5 | - | У | - | У | - | У | — | У | | > | ~ | о | Мо | о [NI О N| О N O NI ој M 5  |— + | 5 | | 5 — | 5 | — | + 
хо ооо ооо о о ZON | Z| у |о у |о Е 


Hoyt St 20 20 20 20 20 20 
Hoyt St 25 20 20 25 20 20 
Borough Hall 20 25 20 20 25 20 
Borough Hall 25 25 25 25 25 25 
Clark St 20 25 20 20 25 20 
Clark St 25 25 20 25 25 20 
Wall St 30 30 25 30 30 25 
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Table F.1-6. Dwell Time Inputs O, O and OLines 


@ Line @Line © Line 

AM PM Off- AM PM Off- AM PM Off- 
Station Track | Dir | Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 
Wall St 3 30 35 30 30 35 30 
Fulton St 35 35 30 35 35 30 
Fulton St 30 35 30 30 35 30 
Park PI 30 30 25 30 30 25 
Park PI 30 40 30 30 40 30 
Rector St 25 20 25 
Rector St 20 20 20 
Cortlandt St 20 20 20 
Cortlandt St 20 20 20 


Chambers St 30 25 25 


Chambers St 35 30 30 35 30 30 


Chambers St 30 35 30 30 35 30 


Chambers St 25 25 25 


Franklin St 20 20 20 20 
Franklin St 20 20 20 20 
Canal St 20 20 20 20 
Canal St 20 20 20 20 
Houston St 20 20 20 20 
Houston St 20 25 20 20 
Christopher St-Sheridan Sq 20 20 20 20 
Christopher St-Sheridan Sq 20 20 20 20 
14 St 30 25 25 25 
14 St 30 25 25 30 25 25 
14 St 25 35 25 25 35 25 
14 St 30 30 25 25 
18 St 20 20 20 20 
18 St 20 25 20 20 
23 St 20 20 20 20 
23 St 20 25 20 20 
28 St 20 20 20 20 
28 St 20 25 20 20 
34 St-Penn Station 30 30 30 30 


34 St-Penn Station 35 35 30 35 35 30 


34 St-Penn Station 40 45 30 40 45 30 


34 St-Penn Station 35 35 25 25 


Times Sq-42 St 50 50 40 40 


Times Sq-42 St 50 50 35 50 50 35 


Times Sq-42 St 45 50 35 45 50 35 


~ | со jn RIA BRA | ~ | ~ | љ | со | по | ~ | ~ | со | по | ~ | ~ | ~ | ~ | ~ BIA | ~ | со | по | ~ | ~ | ~ | ~ | ~ | ~ | ~ BIA | ~ | со | по | ~ | ~ | ~ | ~ | ~ | со | Ко | оо | Ко 
z|zl|o o z o| z o| z o| z z ajan z z ala z o z o z o z z iajaIzinizinizimniziniziz i majiaiziniziniziniziniz 


Times Sq-42 St 45 50 35 35 
50 St 25 25 20 20 
50 St 25 30 25 25 
59 St-Columbus Circle 35 30 30 30 
59 St-Columbus Circle 30 35 30 30 
66 St 25 25 20 20 
66 St 20 25 20 20 
72 St 35 30 30 30 
72 St 35 30 25 35 30 25 
72 St 25 35 25 25 35 25 
72 St 30 35 30 30 
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Table F.1-6. Dwell Time Inputs O, O and OLines 


@ Line Q Line © Line 

AM PM Off- AM PM Off- AM PM Off- 
Station Track | Dir | Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 
79 St 1 25 20 20 20 
79 St 20 20 20 20 
86 St 20 20 20 20 
86 St 20 25 20 20 
96 St 40 35 35 35 
96 St 40 30 30 40 30 30 
96 St 30 35 30 30 35 30 
96 St 30 45 30 30 
103 St 25 20 20 
103 St 20 25 20 


Cathedral Pkwy-110 St 25 20 20 


Cathedral Pkwy-110 St 20 25 20 


116 St-Columbia University 20 20 20 


116 St-Columbia University 20 20 20 


125 St 20 20 20 


125 St 20 20 20 


137 St-City College 30 20 30 


137 St-City College 25 30 25 


145 St 20 20 20 
145 St 20 20 20 
157 St 25 20 20 
157 St 20 20 20 
168 St 20 20 20 
168 St 20 20 20 
181 St 25 20 20 
181 St 20 25 20 
191 St 20 20 20 
191 St 20 20 20 
Dyckman St 20 20 20 
Dyckman St 20 20 20 
207 St 20 20 20 
207 St 20 20 20 
215 St 20 20 20 
215 St 20 20 20 


Marble Hill-225 St 20 20 20 


Marble Hill-225 St 20 20 20 


231 St 25 20 20 
231 St 20 25 20 
238 St 20 20 20 
238 St 20 25 25 


Central Park North-110 St 25 25 25 25 25 25 


Central Park North-110 St 30 35 30 30 35 30 


` | бо | по | со | по | со | по | со | пој RIA BRA BIA BIA BARBA BA BA BÓ BA BOBO | ~ | ~ | ~ | ~ | ~ | ~ BA BONA | 5 | ~ | ~ 
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116 00 25 25 25 25 25 25 
116 00 20 25 20 20 25 20 
125 400 25 25 20 25 25 20 
125 4060 25 30 25 25 30 25 
135 St 25 25 25 25 25 25 
135 St 30 40 30 30 40 30 
145 St Ө 25 25 25 
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Table F.1-6. Dwell Time Inputs O, O and OLines 


@ Line Q Line © Line 
AM PM Off- AM PM Off- AM PM Off- 
Station Track | Dir | Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 


145 St 0 4 30 45 30 


149 St-Grand Concourse 50 40 45 


149 St-Grand Concourse 25 35 25 


3 Av-149 St 40 25 25 
3 Av-149 St 25 35 25 
Jackson Av 40 25 25 
Jackson Av 25 25 25 
Prospect Av 25 20 25 
Prospect Av 20 25 20 
Intervale Av 20 20 20 
Intervale Av 20 20 20 
Simpson St 30 30 30 
Simpson St 25 30 30 
Freeman St 20 20 20 
Freeman St 20 20 20 
174 St 25 25 25 
174 St 25 25 25 


30 30 30 
30 30 30 
40 35 35 
45 65 55 
30 25 25 
20 20 20 
20 20 20 
20 25 20 


West Farms Sq-E Tremont Av 
West Farms Sq-E Tremont Av 
E 180 St 

E 180 St 

Bronx Park East 


Bronx Park East 
Pelham Pkwy ОФ 
Pelham Pkwy @ © 


IN [о NI юм м O NI WİN OO | NI GO |N O |NI IGO | IO O |N CO | Јој IO [OO | о јој N | OO | ом | | IO [| G0 | ND 
ZINI о о оу оу уо уо |о уо уо ZN ZN ZN уо| уо| оу @ |Z Ооу Ог 


Allerton Av 25 25 25 
Allerton Av 20 20 20 
Burke Av 20 20 20 
Burke Av 20 20 20 
Gun Hill Rd 00 25 25 25 
Gun Hill Rd 00 25 30 30 
219 St 20 20 20 
219 St 20 20 20 
225 St @@ 20 20 20 
225 St ӨӨ 20 25 25 
233 St 20 20 20 
233 St 20 20 20 
Nereid Av 25 25 25 
Nereid Av 25 30 35 
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Table F.1-7. Dwell Time Inputs Ө, Ө апа Ө Lines 


OLine OLine @Line 
AM PM Off- AM PM Off- AM PM Off- 

Station Track | Dir | Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 
Nevins St 2 5 25 30 30 25 30 30 
Nevins St 3 N 30 25 25 30 25 25 
Atlantic Av 1 S 25 

Atlantic Av 2 S 25 35 25 25 35 25 
Atlantic Av 3 N 45 35 35 45 35 35 
Atlantic Av 4 N 25 

Bergen St 1 S 20 

Bergen St 4 N 20 

Grand Army Plaza 1 S 25 

Grand Army Plaza 4 N 20 

Eastern Pkwy-Brooklyn Museum 1 S 25 

Eastern Pkwy-Brooklyn Museum 4 N 20 

Franklin Av 1 S 30 

Franklin Av 2 S 25 35 25 25 35 25 
Franklin Av 3 N 35 30 30 35 30 30 
Franklin Av 4 N 35 

President St 2 S 30 30 30 
President St 3 N 50 60 40 
Church Av 2 S 30 30 30 
Church Av 3 N 30 25 25 
Beverly Rd 2 S 25 20 25 
Beverly Rd 3 N 20 20 20 
Newkirk Av 2 S 30 30 30 
Newkirk Av 3 N 20 20 20 
Nostrand Av 1 S 25 

Nostrand Av 4 N 25 

Kingston Av 1 S 20 

Kingston Av 4 N 20 

Crown Heights - Utica Av 1 S 35 

Crown Heights - Utica Av 4 N 30 

Sutter Av - Rutland Rd 1 S 20 20 25 20 
Sutter Av - Rutland Rd 4 N 20 25 20 20 
Saratoga Av 1 S 30 25 30 30 
Saratoga Av 4 N 30 35 30 30 
Rockaway Av 1 S 20 20 25 20 
Rockaway Av 4 N 20 25 20 20 
Junius St 1 S 20 20 25 20 
Junius St 4 N 20 20 20 20 
Pennsylvania Av 1 S 20 20 25 20 
Pennsylvania Av 4 N 20 20 20 20 
Van Siclen Av 1 S 25 25 30 25 
Van Siclen Av 4 N 20 20 20 20 
138 St - Grand Concourse 1 S 40 25 25 40 25 25 
138 St - Grand Concourse 4 N 45 40 45 45 40 45 
Fulton St 2 S 35 35 30 35 35 30 
Fulton St 3 N 35 35 25 35 35 25 
Wall St 2 S 30 35 30 30 35 30 
Wall St 3 N 30 30 25 30 30 25 
Bowling Green 2 S 30 35 30 30 35 30 
IRT CAPACITY STUDY QO GO O O O LINES JULY 2020 


Page F-22 


APPENDICES TO BASELINE WAYSIDE CALIBRATION 
SIMULATION TECHNICAL MEMORANDUM 


Table F.1-7. Dwell Time Inputs 6), 6 and @Lines 


OLine OLine @Line 
AM PM Off- AM PM Off- AM PM Off- 

Station Track | Dir | Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 
Bowling Green 3 N 35 35 25 35 35 25 

Borough Hall 2 5 30 35 30 30 35 30 

Borough Hall 3 N 35 30 30 35 30 30 

3 Av - 138 St 2 S 35 20 20 
3 Av — 138 St M S 30 20 
3 Av — 138 St M N 30 30 
3 Av - 138 St 3 N 25 35 30 
125 St 1 S 45 30 30 45 30 30 

125 St 2 S 40 30 30 
125 St 3 N 35 45 35 35 45 35 

125 St 4 N 35 30 50 35 
116 St 1 S 25 30 25 25 
116 St 4 N 25 25 30 25 
110 St 1 S 20 25 20 20 
110 St 4 N 20 20 25 20 
103 St 1 S 20 25 20 20 
103 St 4 N 20 20 25 20 
96 St 1 S 25 30 25 25 
96 St 4 N 20 20 25 20 
86 St 1 S 25 30 30 25 
86 St 2 S 35 30 30 35 30 30 

86 St 3 N 30 35 30 30 35 30 

86 St 4 N 20 20 30 20 
77 St 1 S 30 30 35 30 
77 St 4 N 20 25 30 20 
68 St - Hunter College 1 5 20 25 30 20 
68 St - Hunter College 4 N 20 25 30 20 
59 St 1 S 25 35 35 25 
59 St 2 S 40 35 30 40 35 30 

59 St 3 N 30 35 30 30 35 30 

59 St 4 N 25 30 35 25 
51 St 1 5 30 35 40 30 
51 St 4 N 25 35 40 25 
Grand Central - 42 St 1 S 40 45 45 40 
Grand Central - 42 St 2 S 50 45 40 50 45 40 

Grand Central - 42 St 3 N 45 55 40 45 55 40 

Grand Central - 42 St 4 N 35 40 45 35 
33 St 1 S 25 25 25 25 
33 St 4 N 25 25 35 25 
28 St 1 S 25 30 30 25 
28 St 4 N 25 25 30 25 
23 St 1 S 20 25 25 20 
23 St 4 N 20 20 25 20 
14 St - Union Sq 1 S 40 40 50 40 
14 St - Union Sq 2 S 50 50 45 50 50 45 

14 St - Union Sq 3 N 45 45 35 45 45 35 

14 St - Union Sq 4 N 35 40 40 35 
Astor PI 1 S 20 20 25 20 
Astor PI 4 N 25 25 30 25 
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Table F.1-7. Dwell Time Inputs Ө, Ө апа Ө Lines 


OLine OLine @Line 

AM PM Off- AM PM Off- AM PM Off- 
Station Track | Dir | Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 
Bleecker St 1 5 20 20 25 20 
Bleecker St 25 30 25 25 
Spring St 20 20 20 20 
Spring St 20 20 25 20 
Canal St 20 20 20 20 
Canal St 30 25 30 30 


Brooklyn Bridge 30 30 25 30 30 25 


Brooklyn Bridge 25 30 25 25 30 25 


149 St-Grand Concourse @ 50 40 40 


149 St-Grand Concourse @ 35 50 40 


161 St-Yankee Stadium 45 55 40 


161 St-Yankee Stadium 30 45 30 


167 St 30 25 25 
167 St 20 25 25 
170 St 25 20 20 
170 St 20 25 25 
Mt Eden Av 20 20 20 
Mt Eden Av 20 25 20 
176 St 20 20 20 
176 St 20 20 20 
Burnside Av 25 25 25 
Burnside Av 25 25 25 
183 St 20 20 20 
183 St 20 25 25 
Fordham Rd 20 20 20 
Fordham Rd 20 25 25 


Kingsbridge Rd 25 20 25 


Kingsbridge Rd 25 25 25 


Bedford Pk Blvd 20 20 25 


Bedford Pk Blvd 25 25 25 


Mosholu Pkwy 20 20 25 


Mosholu Pkwy 25 25 25 


149 St-Grand Concourse @@ 50 40 45 


149 St-Grand Concourse @@ 25 35 25 


3 Av-149 St 40 25 25 
3 Av-149 St 25 35 25 
Jackson Av 40 25 25 
Jackson Av 25 25 25 
Prospect Av 25 20 25 
Prospect Av 20 25 20 
Intervale Av 20 20 20 
Intervale Av 20 20 20 
Simpson St 30 30 30 
Simpson St 25 30 30 
Freeman St 20 20 20 
Freeman St 20 20 20 
174 St 25 25 25 
174 St 25 25 25 


фо 
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West Farms Sq-E Tremont Av 30 30 30 
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Table F.1-7. Dwell Time Inputs Ө, Ө апа Ө Lines 


OLine OLine @Line 

AM PM Off- AM PM Off- AM PM Off- 
Station Track | Dir | Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 
West Farms Sq-E Tremont Av 3 N 30 30 30 
E 180 St 40 35 35 
E 180 St 40 75 
E 180 St 95 
E 180 St 45 65 55 


Bronx Park East 30 25 25 


Bronx Park East 20 20 20 


Pelham Pkwy ӨӨ 20 20 20 


Pelham Pkwy ӨӨ 20 25 20 


Allerton Av 25 25 25 
Allerton Av 20 20 20 
Burke Av 20 20 20 
Burke Av 20 20 20 
Gun Hill Rd 00 25 25 25 
Gun Hill Rd @@ 25 30 30 
219 St 20 20 20 
219 St 20 20 20 
2255100 20 20 20 
2255100 20 25 25 
233 St 20 20 20 
233 St 20 20 20 
Nereid Av 25 25 25 
Nereid Av 25 30 35 
Morris Park 20 20 20 
Morris Park 20 20 25 


Pelham Pkwy O 20 20 20 


Pelham Pkwy O 20 20 20 


Gun Hill Rd Ө 25 20 20 
Gun Hill Rd @ 20 20 20 
Baychester Av 25 20 20 
Baychester Av 20 20 20 
Brook Av 25 20 20 
Brook Av 20 20 20 
Cypress Av 20 20 20 
Cypress Av 20 20 20 


E 143 St-St Mary's St 20 20 20 


E 143 St-St Mary's St 20 20 20 


E 149 St 20 20 20 


E 149 St 20 20 20 


Longwood Av 20 20 20 


Longwood Av 20 20 20 


Hunts Point Av 40 25 30 


||| м ммм | о [моо | Мо | О INN ja | По ja | М |м | ~ Ј о [Moo Mw N O N| O Ро м OO |N OO |N | О |< | 2 | > 
ооо ии ии иди о| |Z 090 


Hunts Point Av 40 30 
Hunts Point Av 35 35 
Hunts Point Av 30 40 35 
Whitlock Av 20 20 20 
Whitlock Av 20 20 20 
Elder Av 20 20 20 
Elder Av 20 20 20 
IRT CAPACITY STUDY ФО 90 O O O LINES JULY 2020 


Page F-25 


APPENDICES TO BASELINE WAYSIDE CALIBRATION 
SIMULATION TECHNICAL MEMORANDUM 


Table F.1-7. Dwell Time Inputs 6), 6 and @Lines 


OLine @Line @Line 
AM PM Off- AM PM Off- AM PM Off- 
Station Track | Dir | Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 
Morrison Av-Soundview 2 5 20 20 20 
Morrison Av-Soundview 3 N 20 20 20 
St Lawrence Av 2 S 20 20 20 
St Lawrence Av 3 N 20 25 20 
Parkchester 2 S 20 20 20 
Parkchester M S 35 30 
Parkchester M N 55 55 
Parkchester 3 N 25 30 
Castle Hill Av 2 S 20 20 20 
Castle Hill Av 3 N 20 20 20 
Zerega Av 2 S 20 20 20 
Zerega Av 3 N 20 20 20 
Westchester Sq-E Tremont Av 2 S 20 20 20 
Westchester Sq-E Tremont Av 3 N 20 20 20 
Middletown Rd 2 S 25 25 25 
Middletown Rd 3 N 25 30 25 
Buhre Av 2 S 20 20 20 
Buhre Av 3 N 20 20 20 


F.1.4.5 Terminal Turn Times 


The simulation model has the following locations where trains "turn" (change direction) at 
terminals: 


• New Lots Avenue; 

e Utica Avenue (using relay tail tracks); 

e Flatbush Avenue - Brooklyn College; 

е 3 Avenue - 138 Street Center Track (limited @ Line trips in the peak period); 

е South Ferry; 

e Times Square - 42 Street (limited Ө Line trips during late nights using relay tracks); 
e Harlem - 148 Street; 

e Van Cortlandt Park - 242 Street; 

e Woodlawn; 

e Wakefield - 241 Street; 


e Eastchester - Dyre Avenue; 
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e Parkchester (using relay tracks); and 
е Pelham Bay Park. 


NYCT directed that 90 seconds serve as the minimum turn time at these locations when 
train crews are striving to recover from accrued lateness. At Utica Avenue, this applies 
solely to the time on the tail track. NYCT tries to schedule a 9- to 10-minute minimum turn 
time at Utica Avenue, including time from letting passengers off, relaying, and wheel start 
for departure in relay position. These turns involve a switch crew at both ends of the train 
to make the turn on the relay track in 90 seconds. At New Lots Avenue and Flatbush 
Avenue - Brooklyn College, all turns involve the use of dropback road crews. 


In addition, the tail (fifth) track at Atlantic Avenue is used for "turning" non-revenue trains 
operating between Livonia Yard and Flatbush Avenue - Brooklyn College. This is 
accomplished with a single crew; NYCT directed that a minimum turn time of 10 minutes 
be assumed at this location, given that the Train Operator must walk the length of the train. 


The tail (fifth) track at Times Square - 42 Street is also used overnight for turning @ Line 
trains operating between Times Square - 42 Street and Harlem - 148 Street. This is 
accomplished with a single crew; NYCT directed that a minimum turn time of 8 minutes 
be assumed at this location, given that the Train Operator must walk the length of the train. 


NYCT directed that a minimum turn time of 8 minutes be assumed at the following 
locations for yard put-ins and lay-ups: 


e 137 Street Yard; 


• 239 Street Yard (for reverse direction operation to/from Wakefield - 241 Street); 
and 


• 240 Street Yard (for reverse direction operation to/from Van Cortlandt Park - 242 
Street). 


At the two loop terminals (Bowling Green and Brooklyn Bridge - City Hall), no explicit turn 
time is required as the train continues in the same direction. At Battery Park Loop (Bowling 
Green), Ө Line trains often wait on the loop until their prescribed slot becomes available, 
between successive Ө Line trains from Utica Avenue. At the City Hall Loop, Ө Line trains 
often wait for scheduled departure times of @ Line trains ahead, departing northbound 
from the Brooklyn Bridge - City Hall station. 


F.1.4.6 | Routing 


Routing, in terms of specific track assignments at each served station, is defined by the 
data in the RTIF files. The only exception to this is dynamic assignment of tracks at New 
Lots Avenue terminal, where the two station tracks are used in alternating order by turning 
trains. A similar dynamic routing situation exists at the Utica Avenue tail tracks and at 
Flatbush Avenue - Brooklyn College when the @ Line service is not operating. During 
peak and midday time periods when both the Ө and Ө Lines serve Flatbush Avenue - 
Brooklyn College, Track 3 (the normally northbound track) is used exclusively by the Ө 
Line while Track 2 (the normally southbound track) is used exclusively by the Ө Line. 
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A-Division operations in the Bronx feature a number of peak period-oriented operations 
and routing given the three-track nature of all five lines. For example, the complex "slot 
swapping" and merging operation of the @ Line trains between 3 Avenue - 138 Street and 
the Lexington Avenue Line Harlem River Tubes is managed by having the southbound 
morning peak period 4 Line trains operate on the center track between 149 Street - Grand 
Concourse and 138 Street — Grand Concourse with the merge occurring south of 138 
Street - Grand Concourse. In the northbound morning peak period, all @ Line and @ Line 
trains use the local track through 138 Street - Grand Concourse. The evening patterns 
are reversed with the center track between the diverge just south of 138 Street - Grand 
Concourse and 149 Street - Grand Concourse used by all @ Line trains, bypassing the 
138 Street - Grand Concourse station. 


Except for the Ө Line operation at 138 Street - Grand Concourse, the center track is not 
normally used for scheduled revenue movements. Similarly, the center tracks of the 
Broadway and Dyre Avenue Lines in the Bronx are not normally used for revenue service. 


F.1.4.7 | Schedule Margin and Braking Comfort Factors 


Simulation schedule margin is an overall derating of acceleration, maximum operating 
speed and deceleration, as well as adjustment of dwell. Schedule margin is typically in 
the 5 to 15 percent range. Schedule margin has the effect of adding a specified 
percentage to simulated station-to-station travel time versus the “all out” or "golden run” 
simulation. For example, 5 percent schedule margin would cause a 100 second “golden 
run" between stations to be simulated with a travel time of 105 seconds. A 5 percent 
schedule margin was applied to all lines as part of the calibration process. 


Both the R62/62A and R142/142A vehicle models feature a design brake rate of 3 
MPHPS. The braking effort curve of both vehicles provides adequate braking effort at all 
speeds to achieve this brake rate at the AW2 passenger load used in the simulation. 
However, the simulated brake rate was reduced as part of the calibration process, first by 
the 5 percent schedule margin and second by braking comfort factors. 


TrainOps& braking comfort factors are a way of derating train performance beyond 
schedule margin. In order to enforce a comfortable braking rate for passengers and to 
achieve a "best fit" with the event recorder data, all trips are limited to 6096 of the available 
braking effort for station stops, for civil speed restrictions and for approaching signals at 
stop. 


In simulation, brake rates vary between stops due to differing grade, curve, weight, and 
air resistance. Overall, the simulated braking rates were in the 1.4 to 1.6 MPHPS range, 
typical for rapid transit operations but significantly below the 3.0 MPHPS deceleration 
capability of the A-Division fleet. 


F.1.4.8 | Operating Variability 


Operating variability was applied to train put-ins at the boundaries of the combined Phase 
| and Phase II simulation model. This variability reflected existing manual train operation 
and significant differences in trip-by-trip performance. Variability was applied to the 
following locations: 
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Nevins Street southbound — апа @ Lines; 
149 Street - Grand Concourse (UL) southbound — @ Line; 
149 Street - Grand Concourse (LL) southbound — @Line; and 


3 Avenue - 138 Street southbound – @ Line. 


As the Phases I-IV model simulates the full network, applying operating variability to train 
put-ins at the above locations is no longer necessary and has been removed. 
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F.2 Train Event Recorder Data and Corresponding TrainOps Velocity versus 
Distance Plots 
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Figure F.2-1. @Line Northbound, South Ferry to 96 Street 
© Line Northbound - South Ferry to 96 St 
—— Event Recorder (1) — Event Recorder (2) —— ТгаіпОрѕ Simulated R142 ——TrainOps Simulated R142 (Updated) 
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Figure F.2-2. Ө Line Northbound, 96 Street to Van Cortlandt Park - 242 Street 


© Line Northbound - 96 St to 242 St 


— Event Recorder (1) —— Event Recorder (2) —— TrainOps Simulated R142 —TrainOps Simulated R142 (Updated) 
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Figure F.2-3. @Line Southbound, Van Cortlandt Park - 242 Street to 96 Street 


Q Line Southbound - 242 St to 96 St 


—— Event Recorder Data (1) — Event Recorder Data (2) ——TrainOps Simulated R142 —TrainOps Simulated R142 (Updated) 
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Figure F.2-4. @ Line Southbound, 96 Street to South Ferry 


© Line Southbound - 96 St to South Ferry 


—— Event Recorder Data (1) —— Event Recorder Data (2) —— TrainOps Simulated R142 —TrainOps Simulated R142 (Updated) 
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Figure F.2-5. QLine Northbound, Flatbush Avenue - Brooklyn College to Nevins Street 


Ө Line Northbound - Flatbush Av to Nevins St 


—— Саг7070 8/8/2018 0740  — Car 7070 8/8/2018 1504 — Car 7070 8/8/2018 1842 — Car 7070 8/8/2018 1119 ---Саг 6301 3/9/2018 1722 
—— Car 6301 3/9/2018 1314 ---Саг 6301 3/9/2018 2121  —— Car 6301 3/10/2018 0113 ---К142, TrainOps Simulation =— R142, TrainOps Update 
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Figure F.2-6. QLine Northbound, Nevins Street to 14 Street 


O Line Northbound - Nevins St to 14 St 
Event Recorder vs. Simulation 


— Car 7070 8/8/2018 0740 — Car 6301 3/9/2018 1722 — Car 6301 3/9/2018 1314 — Car 6301 3/9/2018 2121 
- Car 6301 3/10/2018 0113 — -TrainOps Sim before Calibration —-TrainOps Sim w/ Calibration 


Speed (mph) 
~ 
л 


20 


Nevins St € 
Hoyt St 
Borough Hall 
Clark St 
Wall St 

Fulton St 9 

Park Place 
Chambers St 
14 St 


IRT CAPACITY STUDY ФО ООО О О LINES JULY 2020 
Page F-36 


50 


45 


40 


Speed (mph) 
~ 
л 


20 


10 


APPENDICES TO BASELINE WAYSIDE CALIBRATION SIMULATION TECHNICAL 
MEMORANDUM 


Figure F.2-7. Ө Line Northbound, 14 Street to 125 Street 


Ө Line Northbound - 14 St to 125 St 
Event Recorder vs. Simulation 


— Car 7070 8/8/2018 0740 Car 6301 3/9/2018 1722 —— Car 6301 3/9/2018 1314 — Car 6301 3/9/2018 2121 
- Car 6301 3/10/2018 0113 — -TrainOps Sim before Calibration —-TrainOps Sim w/ Calibration 
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Figure F.2-8. QLine Northbound, 125 Street to East 180 Street 


Ө Line Northbound - 125 St to E 180 St 
Event Recorder vs. Simulation 


— Саг 7070 8/8/2018 0740 — Car 6301 3/9/2018 1722 —— Car 6301 3/9/2018 1314 - Car 6301 3/9/2018 2121 
- Car 6301 3/10/2018 0113 — -TrainOps Sim before Calibration —-TrainOps Sim w/ Calibration 
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Figure F.2-9. QLine Northbound, East 180 Street to Wakefield — 241 Street 


O Line Northbound - E 180 St to Wakefield-241 St 
Event Recorder vs. Simulation 


— Car 7070 8/8/2018 0740 Car 6301 3/9/2018 1722 —— Car 6301 3/9/2018 1314 — Car 6301 3/9/2018 2121 
- Car 6301 3/10/2018 0113 — -TrainOps Sim before Calibration —-TrainOps Sim w/ Calibration 
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Figure F.2-10. O Line Southbound, Wakefield — 241 Street to East 180 Street 


@ Line Southbound - 241 St to E 180 St 
Event Recorder vs. Simulation 


Car 7070 8/8/2018 0942 — Car 7070 8/8/2018 1314 Car 6301 3/9/2018 1242 
— Car 6301 3/9/2018 2047 — -TrainOps Sim before Calibration 


— Car 6301 3/9/2018 1648 
—-TrainOps Sim w/ Calibration 
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Figure Е.2-11. O Line Southbound, East 180 Street to 125 Street 


@ Line Southbound - E 180 St to 125 St 
Event Recorder vs. Simulation 


Car 7070 8/8/2018 0942 — Саг 7070 8/8/2018 1314 Car 6301 3/9/2018 1242 - Саг 6301 3/9/2018 1648 


— Car 6301 3/9/2018 2047 — -TrainOps Sim before Calibration —-TrainOps Sim w/ Calibration 
50 


45 


40 


30 


Speed (mph) 
~ 
іл 


20 


15 


10 


РА > ~ ~ ~ > - > ~ D + ~ 

5 53 5 š в ` 5 ç 5 zi Е 5 

Š 25 ñ 8 š $ H 5 5 $8 " d 
Е 5 5 Ф Е 5 5 E & 5 
= = È a Е a ka. m 2 
- c 
с 
о 

IRT CAPACITY STUDY 0000009 LINES JULY 2020 


Page F-41 


50 


45 


40 


30 


Speed (mph) 
~ 
іл 


20 


15 


10 


APPENDICES TO BASELINE WAYSIDE CALIBRATION SIMULATION TECHNICAL 
MEMORANDUM 


Figure Ғ.2-12. O Line Southbound, 125 Street to 14 Street 


Ө Line Southbound - 125 St to 14 St 
Event Recorder vs. Simulation 


Car 7070 8/8/2018 0942 - Саг 7070 8/8/2018 1314 Car 6301 3/9/2018 1242 — Car 6301 3/9/2018 1648 
— Car 6301 3/9/2018 2047 — -TrainOps Sim before Calibration —-TrainOps Sim w/ Calibration 
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Figure F.2-13. O Line Southbound, 14 Street to Nevins Street 


@ Line Southbound - 14 St to Nevins St 
Event Recorder vs. Simulation 


Car 7070 8/8/2018 0942 — Car 7070 8/8/2018 1314 Car 6301 3/9/2018 1242 —— Car 6301 3/9/2018 1648 
— Car 6301 3/9/2018 2047 ----ТгаіпОрв Sim before Calibration —-TrainOps Sim w/ Calibration 
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Figure F.2-14. Ө Line Southbound, Nevins Street to Flatbush Avenue — Brooklyn College 


@ Line Southbound - Nevins St to Flatbush Av 


—— Car 7070 8/8/2018 0942 


—— Car 6301 3/9/2018 1648 
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Figure Е.2-15. @ Line Northbound, New Lots Avenue to Crown Heights — Utica Avenue 


О Line Northbound - New Lots Ave to Utica Ave 


= NewLots Utica 11/07 (1) ——NewLots Utica 11/07 (2) New Lots Utica 11/22 <--К62, TrainOps Simulation ——R142, TrainOps Simulation 


T T T T T 
2000 4000 6000 12000 14000 


5 
— 
Utica Ave ——O 


New Lots Ave” 
Van Siclen Ave 
Pennsylvania Ave 
Junius St 
Rockaway Ave 
Saratoga Ave 
Sutter Ave - 
Rutland Rd 


IRT CAPACITY STUDY 0000009 LINES JULY 2020 
Page F-45 


APPENDICES TO BASELINE WAYSIDE CALIBRATION SIMULATION TECHNICAL 
MEMORANDUM 


Figure Е.2-16. @ Line Southbound, Crown Heights – Utica Avenue to New Lots Avenue 


© Line Southbound - Utica Av to New Lots Av 


Utica, NewLots 11/07 (1) ——Utica NewLots 11/07 (2) — Utica, NewLots 11/22 ---(62, TrainOps Simulation ——R142, TrainOps Simulation 
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Figure F.2-17. Ө Line Northbound, Crown Heights — Utica Avenue to 138 Street – Grand Concourse 


Q Line Northbound - Utica Av to 138 St-Grand Concourse 
—— 11/6/2018 20:40 —— 11/7/2018 6:15 —— 11/7/2018 8:59 11/7/2018 14:43 
——11/7/2018 17:40 —— 11/7/2018 17:55 — 11/8/2018 12:10 —— 11/8/2018 14 
—— 11/8/2018 20:58 = R 142, TrainOps Wayside Simulation 
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Figure F.2-18. Ө Line Northbound, 138 Street - Grand Concourse to Burnside Avenue 


O Line Northbound - 138 St-Grand Concourse to Burnside Av 
Event Recorder vs. Simulation 


— 11/6/2018 20:40 11/7/2018 6:15 11/7/2018 8:59 — 11/7/2018 14:43 

— 11/7/2018 17:40 — 11/7/2018 17:55 —— 11/8/2018 12:10 — — 11/8/2018 14:55 

— 11/8/2018 17:40 — — 11/8/2018 20:58 — TrainOps Sim before Calibration —TrainOps Sim w/ Calibration 
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Figure Ғ.2-19. Ө Line Northbound, Burnside Avenue to Woodlawn 


O Line Northbound - Burnside Av to Woodlawn 
Event Recorder vs. Simulation 


— 11/6/2018 20:40 11/7/2018 6:15 11/7/2018 8:59 — 11/7/2018 14:43 
— 11/7/2018 17:40 — 11/7/2018 17:55 —— 11/8/2018 12:10 — 11/8/2018 14:55 
— 11/8/2018 17:40 — 11/8/2018 20:58 — TrainOps Sim before Calibration —TrainOps Sim w/ Calibration 
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Figure Е.2-20. Ө Line Southbound, Woodlawn to Burnside Avenue 


Q Line Southbound - Woodlawn to Burnside Av 
Event Recorder vs. Simulation 


— 11/6/2018 19:11 — 11/6/2018 22:05 11/7/2018 7:28 11/7/2018 10:32 
11/7/2018 16:03 11/7/2018 16:20 — 11/7/2018 19:39 —— 11/8/2018 13:29 
—— 11/8/2018 16:24 — 11/9/2018 7:26 — TrainOps Sim before Calibration —TrainOps Sim w/ Calibration 
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Figure Е.2-21. Ө Line Southbound, Burnside Avenue to 138 Street - Grand Concourse 


O Line Southbound - Burnside Av to 138 St 
Event Recorder vs. Simulation 


— 11/6/2018 19:11 — 11/6/2018 22:05 11/7/2018 7:28 11/7/2018 10:32 
11/7/2018 16:03 11/7/2018 16:20 — 11/7/2018 19:39 —— 11/8/2018 13:29 
—— 11/8/2018 16:24 — 11/9/2018 7:26 — TrainOps Sim before Calibration —TrainOps Sim w/ Calibration 
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Figure F.2-22. Ө Line Southbound, 138 Street - Grand Concourse to Crown Heights — Utica Avenue 


Q Line Southbound - 138 St-Grand Concourse to Utica Av 


— 11/6/2018 19:11 —— 11/6/2018 22:05 ---11/7/2018 7:28 ---11/7/2018 10:32 
---11/7/2018 16:03 —— 11/7/2018 16:20 —— 11/7/2018 19:39 —— 11/8/2018 16:24 
—— 11/8/2018 15:29 ——11/9/2018 7:26 — R142, TrainOps Simulation 
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Figure F.2-23. @Line Northbound, 138 Street – Grand Concourse to Eastchester – Dyre Avenue 


© Line Northbound - 138 St-Grand Concourse to Dyre Av 
Event Recorder vs. Simulation 


—— 12/1/2018 2346 — 12/2/2018 1725 12/2/2018 2025 — — 12/4/2018 0206 — 12/1/2018 2346 — 12/2/2018 0254 
12/2/2018 1447 — 12/2/2018 1726 — 12/2/2018 2025 ——TrainOps before Calibration ===TrainOps w/ Calibration 
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Figure F.2-24. Ө Line Southbound, Eastchester – Dyre Avenue to 138 Street – Grand Concourse 
© Line Southbound - Dyre Av to 138 St-Grand Concourse 


Event Recorder vs. Simulation 
—— 12/1/2018 2221 — 12/2/2018 0116 —— 12/2/2018 1618 


— — 12/2/2018 1858 
— 12/1/2018 2221 — 12/2/2018 0117 —— 12/2/2018 1337 12/2/2018 1618 
— 12/2/2018 1858 ——rTrainOps Sim before Calibration — TrainOps Sim w/ Calibration 
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Figure F.2-25. Ө пе Northbound, Brooklyn Bridge - City Hall to 125 Street 


Q Line Northbound - Brooklyn Bridge to 125 St 
—— Event Recorder Data TrainOps Simulated R142 —TrainOps Simulated R142 (Updated) 
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Figure F.2-26. Ө Line Northbound, 125 Street to Pelham Bay Park 


Q Line Northbound - 125 St to Pelham Bay Park 
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50 
45 


40 


. ft | я | a A f Á | 
7 A - | | | 


15 | 1 


| | | 


Speed (MPH) 
9 8 
Г 
| 
4 
ab 
B = 


№ 
о 


0 
5 £ 2 2 £ š 2 š E т 2 & г а а за + 
a a = 2 I 5 3 = 5 5 5 8 Š = s £ Е ° a 
= - 8 © Е = 8 5 5 5 €$ Е Е = E 5 z E z 
ы 5 2 s ur 3 a = ш 2 2 ЕЗ 2 5 Е 2 а с 
2 > > ^ Е 5 z = = N Ф Ф 
и 5 Е 5 = 2 я ë 5 Е = Е 
a a 8 5 ' = o ш 2 2 
5 = z 5 E: Е 
m с Е 
= 2 
ш Е 
о 
= 
IRT CAPACITY STUDY 00000090 LINES JULY 2020 


Page F-56 


50 


45 


40 


35 


30 


Speed (MPH) 
~ 
іл 


20 


10 


Pelham Bay Park 


Buhre Av 


Middletown Rd 


APPENDICES TO BASELINE WAYSIDE CALIBRATION SIMULATION TECHNICAL 
MEMORANDUM 


Figure Е.2-27. @ Line Southbound, Pelham Bay Park to 125 Street 


Q Line Southbound - Pelham Bay Park to 125 St 


—— Event Recorder Data TrainOps Simulated R142 —TrainOps Simulated R142 (Updated) 


E Tremont Av 
Zerega Av 
Castle Hill Av 
Parkchester 

St Lawrence Av 
Elder Av 
Whitlock Av 
Hunts Point Av 
Longwood Av 
E 149 St 
Cypress Av 
Brook Av 

З Av - 138 St 


Morrison Av - Soundview 
E 143 St - St Mary's St 


125 St 


IRT CAPACITY STUDY 0000000 LINES 


Page F-57 


JULY 2020 


APPENDICES TO BASELINE WAYSIDE CALIBRATION SIMULATION TECHNICAL 
MEMORANDUM 


Figure F.2-28. 6) пе Southbound, 125 Street to Brooklyn Bridge – City Hall 


Q Line Southbound - 125 St to Brooklyn Bridge 
—— Event Recorder Data TrainOps Simulated R142 —TrainOps Simulated R142 (Updated) 
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Е.З  Time-Distance (“String”) Charts 
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F.3.1 138 Street to Brooklyn Bridge 


MEMORANDUM 


Figure F.3-1: String Chart - Brooklyn Bridge to 138 Street - Northbound - 6:00 to 7:00 a.m. 
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Figure F.3-2: String Chart — Brooklyn Bridge to 138 Street - Northbound - 7:00 to 8:00 a.m. 
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Figure F.3-3: String Chart – Brooklyn Bridge to 138 Street - Northbound - 8:00 to 9:00 a.m. 
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Figure F.3-4: String Chart - Brooklyn Bridge to 138 Street - Northbound - 9:00 to 10:00 a.m. 
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Figure F.3-5: String Chart - Brooklyn Bridge to 138 Street - Northbound - 3:00 to 4:00 p.m. 
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Figure F.3-6: String Chart - Brooklyn Bridge to 138 Street - Northbound - 4:00 to 5:00 p.m. 
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Figure F.3-7: String Chart - Brooklyn Bridge to 138 Street - Northbound - 5:00 to 6:00 p.m. 
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Figure F.3-8: String Chart - Brooklyn Bridge to 138 Street - Northbound - 6:00 to 7:00 p.m. 
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Figure F.3-9: String Chart - 138 Street to Brooklyn Bridge - Southbound - 6:00 to 7:00 a.m. 
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Figure F.3-10: String Chart - 138 Street to Brooklyn Bridge - Southbound - 7:00 to 8:00 a.m. 
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Figure F.3-11: String Chart - 138 Street to Brooklyn Bridge - Southbound - 8:00 to 9:00 a.m. 
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Figure F.3-12: String Chart - 138 Street to Brooklyn Bridge - Southbound - 9:00 to 10:00 a.m. 
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Figure F.3-13: String Chart - 138 Street to Brooklyn Bridge - Southbound - 3:00 to 4:00 p.m. 
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Figure F.3-14: String Chart - 138 Street to Brooklyn Bridge - Southbound - 4:00 to 5:00 p.m. 
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Figure F.3-15: String Chart - 138 Street to Brooklyn Bridge - Southbound - 5:00 to 6:00 p.m. 
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Figure F.3-16: String Chart - 138 Street to Brooklyn Bridge - Southbound - 6:00 to 7:00 p.m. 
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F.3.2 Brooklyn Bridge to Nevins Street 
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Figure F.3-17: String Chart - Nevins Street to Brooklyn Bridge - Northbound - 6:00 to 7:00 a.m. 
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Figure F.3-18: String Chart — Nevins Street to Brooklyn Bridge - Northbound - 7:00 to 8:00 a.m. 
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Figure F.3-19: String Chart — Nevins Street to Brooklyn Bridge - Northbound - 8:00 to 9:00 a.m. 
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Figure F.3-20: String Chart - Nevins Street to Brooklyn Bridge - Northbound - 9:00 to 10:00 a.m. 
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Figure F.3-21: String Chart - Nevins Street to Brooklyn Bridge - Northbound - 3:00 to 4:00 p.m. 
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Figure F.3-22: String Chart - Nevins Street to Brooklyn Bridge - Northbound - 4:00 to 5:00 p.m. 
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Figure F.3-23: String Chart - Nevins Street to Brooklyn Bridge - Northbound - 5:00 to 6:00 p.m. 
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Figure F.3-24: String Chart - Nevins Street to Brooklyn Bridge - Northbound - 6:00 to 7:00 p.m. 
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Figure F.3-25: String Chart - Brooklyn Bridge to Nevins Street - Southbound - 6:00 to 7:00 a.m. 
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Figure F.3-26: String Chart - Brooklyn Bridge to Nevins Street - Southbound - 7:00 to 8:00 a.m. 
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Figure F.3-27: String Chart - Brooklyn Bridge to Nevins Street - Southbound - 8:00 to 9:00 a.m. 
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Figure F.3-28: String Chart - Brooklyn Bridge to Nevins Street - Southbound - 9:00 to 10:00 a.m. 
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Figure F.3-29: String Chart - Brooklyn Bridge to Nevins Street - Southbound - 3:00 to 4:00 p.m. 
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Figure F.3-30: String Chart - Brooklyn Bridge to Nevins Street Southbound - 4:00 to 5:00 p.m. 
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Figure F.3-31: String Chart - Brooklyn Bridge to Nevins Street - Southbound - 5:00 to 6:00 p.m. 
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Figure F.3-32: String Chart - Brooklyn Bridge to Nevins Street - Southbound - 6:00 to 7:00 p.m. 
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F.3.3 Nevins Street to New Lots Avenue 


Figure F.3-33: String Chart - New Lots Avenue to Nevins Street — Northbound - 6:00 to 7:00 a.m. 
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Figure F.3-34: String Chart - New Lots Avenue to Nevins Street — Northbound - 7:00 to 8:00 a.m. 
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Figure F.3-35: String Chart - New Lots Avenue to Nevins Street — Northbound - 8:00 to 9:00 a.m. 
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Figure F.3-36: String Chart - New Lots Avenue to Nevins Street – Northbound - 9:00 to 10:00 a.m. 
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Figure F.3-37: String Chart - New Lots Avenue to Nevins Street — Northbound - 3:00 to 4:00 p.m. 
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Figure F.3-38: String Chart - New Lots Avenue to Nevins Street — Northbound - 4:00 to 5:00 p.m. 
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Figure F.3-39: String Chart - New Lots Avenue to Nevins Street — Northbound - 5:00 to 6:00 p.m. 
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Figure F.3-40: String Chart - New Lots Avenue to Nevins Street — Northbound - 6:00 to 7:00 p.m. 
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Figure F.3-41: String Chart - Nevins Street to New Lots Avenue - Southbound - 6:00 to 7:00 a.m. 
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Figure F.3-42: String Chart - Nevins Street to New Lots Avenue - Southbound - 7:00 to 8:00 a.m. 
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Figure F.3-43: String Chart - Nevins Street to New Lots Avenue - Southbound - 8:00 to 9:00 a.m. 
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Figure F.3-44: String Chart - Nevins Street to New Lots Avenue - Southbound - 9:00 to 10:00 a.m. 
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Figure F.3-45: String Chart - Nevins Street to New Lots Avenue - Southbound - 3:00 to 4:00 p.m. 
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Figure F.3-46: String Chart - Nevins Street to New Lots Avenue - Southbound - 4:00 to 5:00 p.m. 
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Figure F.3-47: String Chart - Nevins Street to New Lots Avenue - Southbound - 5:00 to 6:00 p.m. 
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Figure F.3-48: String Chart - Nevins Street to New Lots Avenue - Southbound - 6:00 to 7:00 p.m. 
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Е.3.4 Nevins Street to Flatbush Avenue-Brooklyn College 


Figure F.3-49: String Chart - Flatbush Avenue-Brooklyn College to Nevins Street - Northbound - 6:00 to 7:00 a.m. 
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Figure F.3-50: String Chart - Flatbush Avenue-Brooklyn College to Nevins Street - Northbound - 7:00 to 8:00 a.m. 
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Figure F.3-51: String Chart - Flatbush Avenue-Brooklyn College to Nevins Street - Northbound - 8:00 to 9:00 a.m. 
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Figure F.3-52: String Chart - Flatbush Avenue-Brooklyn College to Nevins Street - Northbound - 9:00 to 10:00 a.m. 
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Figure F.3-53: String Chart - Flatbush Avenue-Brooklyn College to Nevins Street - Northbound - 3:00 to 4:00 p.m. 
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Figure F.3-54: String Chart - Flatbush Avenue-Brooklyn College to Nevins Street - Northbound - 4:00 to 5:00 p.m. 
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Figure F.3-55: String Chart - Flatbush Avenue-Brooklyn College to Nevins Street - Northbound - 5:00 to 6:00 p.m. 
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Figure F.3-56: String Chart - Flatbush Avenue-Brooklyn College to Nevins Street - Northbound - 6:00 to 7:00 p.m. 
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Figure F.3-57: String Chart - Nevins Street to Flatbush Avenue-Brooklyn College - Southbound - 6:00 to 7:00 a.m. 
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Figure F.3-58: String Chart - Nevins Street to Flatbush Avenue-Brooklyn College - Southbound - 7:00 to 8:00 a.m. 
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Figure F.3-59: String Chart - Nevins Street to Flatbush Avenue-Brooklyn College - Southbound - 8:00 to 9:00 a.m. 
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Figure F.3-60: String Chart - Nevins Street to Flatbush Avenue-Brooklyn College - Southbound - 9:00 to 10:00 a.m. 
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Figure F.3-61: String Chart - Nevins Street to Flatbush Avenue-Brooklyn College - Southbound - 3:00 to 4:00 p.m. 
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Figure F.3-62: String Chart - Nevins Street to Flatbush Avenue-Brooklyn College - Southbound - 4:00 to 5:00 p.m. 
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Figure F.3-63: String Chart - Nevins Street to Flatbush Avenue-Brooklyn College - Southbound - 5:00 to 6:00 p.m. 
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Figure F.3-64: Nevins Street to Flatbush Avenue-Brooklyn College - Southbound - 6:00 to 7:00 p.m. 
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F.3.5 Pelham Bay Park to 3 Avenue-138 Street 


Figure F.3-65: String Chart – 3 Avenue-138 Street to Pelham Bay Park – Northbound – 6:00 to 7:00 a.m. 
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Figure F.3-66: String Chart – 3 Avenue-138 Street to Pelham Bay Park – Northbound – 7:00 to 8:00 a.m. 
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Figure F.3-67: String Chart — 3 Avenue-138 Street to Pelham Bay Park – Northbound – 8:00 to 9:00 a.m. 
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Figure F.3-68: String Chart — 3 Avenue-138 Street to Pelham Bay Park – Northbound – 9:00 to 10:00 a.m. 
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Figure F.3-69: String Chart — 3 Avenue-138 Street to Pelham Bay Park – Northbound – 3:00 to 4:00 p.m. 
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Figure F.3-70: String Chart — 3 Avenue-138 Street to Pelham Bay Park – Northbound – 4:00 to 5:00 p.m. 
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Figure F.3-71: String Chart — 3 Avenue-138 Street to Pelham Bay Park – Northbound – 5:00 to 6:00 p.m. 
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Figure F.3-72: String Chart — 3 Avenue-138 Street to Pelham Bay Park – Northbound – 6:00 to 7:00 p.m. 
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Figure F.3-73: String Chart – Pelham Bay Park to 3 Avenue-138 Street — Southbound – 6:00 to 7:00 a.m. 
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Figure F.3-74: String Chart – Pelham Bay Park to 3 Avenue-138 Street — Southbound – 7:00 to 8:00 a.m. 
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Figure F.3-75: String Chart – Pelham Bay Park to 3 Avenue-138 Street — Southbound – 8:00 to 9:00 a.m. 
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Figure F.3-76: String Chart — Pelham Bay Park 3 Avenue-138 Street — Southbound — 9:00 to 10:00 a.m. 
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Figure F.3-77: String Chart – Pelham Bay Park to 3 Avenue-138 Street – Southbound – 3:00 to 4:00 p.m. 
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Figure F.3-78: String Chart – Pelham Bay Park to 3 Avenue-138 Street – Southbound – 4:00 to 5:00 p.m. 
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Figure F.3-79: String Chart – Pelham Bay Park to 3 Avenue-138 Street – Southbound – 5:00 to 6:00 p.m. 
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Figure F.3-80: String Chart — Pelham Bay Park to 3 Avenue-138 Street – Southbound – 6:00 to 7:00 p.m. 
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F.3.6 Wakefield-241 Street to 138 Street-Grand Concourse 


Figure F.3-81: String Chart — 138 Street-Grand Concourse to Wakefield-241 Street – Northbound – 6:00 to 7:00 a.m. 
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Figure F.3-82: String Chart — 138 Street-Grand Concourse to Wakefield-241 Street — Northbound – 7:00 to 8:00 a.m. 
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Figure F.3-83: String Chart — 138 Street-Grand Concourse to Wakefield-241 Street – Northbound – 8:00 to 9:00 a.m. 
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Figure F.3-84: String Chart — 138 Street-Grand Concourse to Wakefield-241 Street – Northbound – 9:00 to 10:00 a.m. 


Wakefield - 241 St 


Nereid Av 


а Ж 
их Н | 130000 
225 St (2/5) | 
249 St === === |. sr DS 
Burke Av 14 | 


Г 120000 
Г 115000 
г 110000 


Allerton Av- 


Pelham Pkwy (2/5) 


Bronx Park East 2 
с 
5 
е 
Е 180 St с 
5 
8 
West Farms Sq - E Tremont Av = 
2-7 = 
174 5: 
F 105000 
Freeman St L 
Simpson St Г 
Intervale Ау r 100000 
Prospect Av: LU 
Jackson Av 
= 95000 
3 Av - 149 St L L 
Y L 
$ 5 г 
Ф 27 | 
149 St - Grand Concourse (2/5) SC © > = mo SÈ к ` a > 90000 
> р L СИ 
55 F. 7 Ф әз 7 2497 $ “2 % A дА и ~ 
Z 4 < Ú и 
138 St - Grand Concourse 4 32 9, e Е > 9^ kè 
Т T T T T T T T T T T T T T T T T T T T T T T T T T T t T T T T T T T T T T T T T T T T T T T T T T T T 
09:00:00 09:05:00 09:10:00 09:15:00 09:20:00 09:25:00 09:30:00 09:35:00 09:40:00 09:45:00 09:50:00 09:55:00 10:00:00 
Time 
IRT CAPACITY STUDY 0000009 LINES JULY 2020 


Page F-144 


APPENDICES TO BASELINE WAYSIDE CALIBRATION SIMULATION TECHNICAL 
MEMORANDUM 


Figure F.3-85: String Chart — 138 Street-Grand Concourse to Wakefield-241 Street – Northbound – 3:00 to 4:00 p.m. 
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Figure F.3-86: String Chart — 138 Street-Grand Concourse to Wakefield-241 Street — Northbound – 4:00 to 5:00 p.m. 
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Figure F.3-87: String Chart — 138 Street-Grand Concourse to Wakefield-241 Street — Northbound – 5:00 to 6:00 p.m. 
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Figure F.3-88: String Chart — 138 Street-Grand Concourse to Wakefield-241 Street – Northbound – 6:00 to 7:00 p.m. 
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Figure F.3-89: String Chart — Wakefield-241 Street to 138 Street-Grand Concourse - Southbound - 6:00 to 7:00 a.m. 
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Figure F.3-90: String Chart — Wakefield-241 Street to 138 Street-Grand Concourse - Southbound - 7:00 to 8:00 a.m. 
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Figure F.3-91: String Chart — Wakefield-241 Street to 138 Street-Grand Concourse - Southbound - 8:00 to 9:00 a.m. 
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Figure F.3-92: String Chart – Wakefield-241 Street to 138 Street-Grand Concourse – Southbound - 9:00 to 10:00 a.m. 
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Figure F.3-93: String Chart — Wakefield-241 Street to 138 Street-Grand Concourse – Southbound – 3:00 to 4:00 p.m. 
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Figure F.3-94: String Chart — Wakefield-241 Street to 138 Street-Grand Concourse – Southbound – 4:00 to 5:00 p.m. 
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Figure F.3-95: String Chart — Wakefield-241 Street to 138 Street-Grand Concourse – Southbound – 5:00 to 6:00 p.m. 
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Figure F.3-96: String Chart — Wakefield-241 Street to 138 Street-Grand Concourse - Southbound - 6:00 to 7:00 p.m. 
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F.3.7 Eastchester-Dyre Avenue to 138 Street-Grand Concourse 


Figure F.3-97: String Chart — 138 Street-Grand Concourse to Eastchester-Dyre Avenue – Northbound – 6:00 to 7:00 a.m. 
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Figure F.3-98: String Chart — 138 Street-Grand Concourse to Eastchester-Dyre Avenue – Northbound – 7:00 to 8:00 a.m. 
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Figure F.3-99: String Chart — 138 Street-Grand Concourse to Eastchester-Dyre Avenue – Northbound – 8:00 to 9:00 a.m. 
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Figure F.3-100: String Chart — 138 Street-Grand Concourse to Eastchester-Dyre Avenue – Northbound – 9:00 to 10:00 a.m. 
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Figure F.3-101: String Chart — 138 Street-Grand Concourse to Eastchester-Dyre Avenue – Northbound – 3:00 to 4:00 p.m. 
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Figure F.3-102: String Chart — 138 Street-Grand Concourse to Eastchester-Dyre Avenue — Northbound — 4:00 to 5:00 p.m. 
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Figure F.3-103: String Chart — 138 Street-Grand Concourse to Eastchester-Dyre Avenue – Northbound – 5:00 to 6:00 p.m. 
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Figure F.3-104: String Chart — 138 Street-Grand Concourse to Eastchester-Dyre Avenue – Northbound – 6:00 to 7:00 p.m. 
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Figure F.3-105: String Chart – Eastchester-Dyre Avenue to 138 Street-Grand Concourse – Southbound – 6:00 to 7:00 a.m. 
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Figure F.3-106: String Chart – Eastchester-Dyre Avenue to 138 Street-Grand Concourse – Southbound – 7:00 to 8:00 a.m. 
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Figure F.3-107: String Chart — Eastchester-Dyre Avenue to 138 Street-Grand Concourse – Southbound – 8:00 to 9:00 a.m. 
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Figure F.3-108: String Chart — Eastchester-Dyre Avenue to 138 Street-Grand Concourse – Southbound – 9:00 to 10:00 a.m. 
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Figure F.3-109: String Chart – Eastchester-Dyre Avenue to 138 Street-Grand Concourse – Southbound – 3:00 to 4:00 p.m. 
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Figure F.3-110: String Chart – Eastchester-Dyre Avenue to 138 Street-Grand Concourse – Southbound – 4:00 to 5:00 p.m. 
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Figure F.3-111: String Chart – Eastchester-Dyre Avenue to 138 Street-Grand Concourse – Southbound – 5:00 to 6:00 p.m. 
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Figure F.3-112: String Chart – Eastchester-Dyre Avenue to 138 Street-Grand Concourse – Southbound – 6:00 to 7:00 p.m. 
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F.3.8 Woodlawn to 138 Street-Grand Concourse 


Figure F.3-113: String Chart — 138 Street-Grand Concourse to Woodlawn – Northbound – 6:00 to 7:00 a.m. 
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Figure F.3-114: String Chart — 138 Street -Grand Concourse to Woodlawn - Northbound – 7:00 to 8:00 a.m. 
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— 138 Street -Grand Concourse to Woodlawn - Northbound - 8:00 to 9:00 a.m. 
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Figure F.3-116: String Chart — 138 Street -Grand Concourse to Woodlawn — Northbound – 9:00 to 10:00 a.m. 
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Figure F.3-117: String Chart — 138 Street -Grand Concourse to Woodlawn - Northbound – 3:00 to 4:00 p.m. 
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Figure F.3-118: String Chart — 138 Street -Grand Concourse to Woodlawn - Northbound – 4:00 to 5:00 p.m. 
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Figure F.3-119: String Chart — 138 Street -Grand Concourse to Woodlawn – Northbound – 5:00 to 6:00 p.m. 
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Figure F.3-120: String Chart — 138 Street -Grand Concourse to Woodlawn - Northbound – 6:00 to 7:00 p.m. 
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Figure F.3-121: String Chart - Woodlawn to 138 Street -Grand Concourse - Southbound - 6:00 to 7:00 a.m. 
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Figure F.3-122: String Chart - Woodlawn to 138 Street -Grand Concourse - Southbound - 7:00 to 8:00 a.m. 
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Figure F.3-123: String Chart - Woodlawn to 138 Street -Grand Concourse - Southbound - 8:00 to 9:00 a.m. 
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Figure F.3-124: String Chart – Woodlawn to 138 Street -Grand Concourse – Southbound – 9:00 to 10:00 a.m. 
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Figure F.3-125: String Chart – Woodlawn to 138 Street -Grand Concourse – Southbound – 3:00 to 4:00 p.m. 
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Figure F.3-126: String Chart – Woodlawn to 138 Street -Grand Concourse – Southbound – 4:00 to 5:00 p.m. 
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Figure F.3-127: String Chart – Woodlawn to 138 Street -Grand Concourse – Southbound – 5:00 to 6:00 p.m. 


0 
Woodlawn r 
Е 2000 
Mosholu Pkwy: L 
= 4000 
Bedford Pk Blvd L 6000 
= 8000 
Kingsbridge Rd 
|- 10000 
Fordham Rd 
F 12000 
183 St 
F 14000 2 
o 
5 
Burnside Av Ф 
g 
F 16000 a 
| 5 
5 
176 St $ 
|- 18000 F 
Mt Eden Av 
r 20000 
170 St Г 
22000 
167 St 
ғ 
у & Г 24000 
Ж. 
: “% |- 
161 St - Yankee Stadium: 9; L 26000 
= 28000 
ғ |- 
149 St - Grand Concourse (4) | e L 
"e, = 30000 
Es \ \ X] L 
138 St- Grand Concourse E қ m [ 
Г 32000 
T T T T T T T T T T T T T T T T T T T T T T T T T t T T T T T T T T T T T T T T T T T T T T T T T 
17:00:00 17:05:00 17:10:00 17:15:00 17: 20: 00 17:25:00 17: 30: 00 17: 35: 00 17:40:00 17:45:00 17:50:00 17:55:00 18:00:00 
Time 
IRT CAPACITY STUDY QO O O O O O LINES JULY 2020 


Page F-187 


APPENDICES TO BASELINE WAYSIDE CALIBRATION SIMULATION TECHNICAL 


MEMORANDUM 


Figure F.3-128: String Chart – Woodlawn to 138 Street -Grand Concourse – Southbound – 6:00 to 7:00 p.m. 
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F.3.9 Harlem-148 Street to Nevins Street 


Figure F.3-129: String Chart — Nevins Street to Harlem-148 Street — Northbound – 6:00 to 7:00 a.m. 
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Figure F.3-130: String Chart — Nevins Street to Harlem-148 Street — Northbound – 7:00 to 8:00 a.m. 
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Figure F.3-131: String Chart — Nevins Street to Harlem-148 Street — Northbound – 8:00 to 9:00 a.m. 
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Figure F.3-132: String Chart — Nevins Street to Harlem-148 Street — Northbound – 9:00 to 10:00 a.m. 


Page F-192 


148 St L 
145 St > 95009 
РАСУ | 
135 St = 
ў | 90000 
125 St (2/3) S [ 
$ 
57/7 | 
116 St (2/3) VAN 
Central Park North - 110 St 
+ 85000 
$ L 
И 
< L 
D L 
Ф/ е 
$ P А : Г 80000 
96 St (1/2/3) Lo / 
$ 
S. F 
86 St (1) 2 
79 St =H |- 75000 
4 
72 St L 
3 2 7 / | 
66:St - 70000 
59 St - Columbus Circle 4 Ё P 
эу 
AN / / / | о 
50 St a : / f 5 
5 5: 7 7 7 7 7 65000 о 
2 | 9 
Times Sq - 42 St Ж ЕН 
9 ba Z TZ ДЕ | 5 
34 St - Penn Station 7 / =è 2 m. 8 
28St(1) E> : + 60000 = 
23 St (1) Sé 4 - 
18 St 7 ; 
14 St 4 ^ 7 L 
Christopher St - Sheridan Sq А = L 55000 
РА / L 
Houston St 
07 Е у | р / / 
Canal St (1) S АХ Е 2 == ww Е 2 = „КИ „27 2 : As Í 12 A а = m per : ak Ez E enn 
" S 52 7) ~ о 7 97 757 Fe У aO 7 7 7 r 
EG pim ⁄ N NA F 7 ме „> “и $ Z Na N^ +. 7 hj fa и [ 
E га 
Park Place: 
Gard 
Fulton St (2/3) yo Г 45000 
Wall St (2/3) А [ 
3 L 
$ | 
57 + 40000 
У L 
Ф L 
Clark St L 
е2 ` S` IS S ` oZ ~ 
Borough Hall (2/3) = 3: D p SÈ SA =S SA ` = P SS = ХИ | 35000 
Hoyt St 299 7 3 КМ z ў a^ q o^ E 4 L и Nz a / 3 [ 
Nevins St VA 7 6 08497 2197. 5 12 д 09v. 2222 э2 „а 57 > 7 7 4 0981 ж do V Š A 
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 
09:00:00 09:05:00 09:10:00 09:15:00 09:20:00 09:25:00 09:30:00 09:35:00 09:40:00 09:45:00 09:50:00 09:55:00 10:00:00 
Time 
IRT CAPACITY STUDY 090000060 LINES JULY 2020 


APPENDICES ТО BASELINE WAYSIDE CALIBRATION SIMULATION TECHNICAL 


Figure F.3-133: String Chart — Nevins Street to Harlem-148 Street — Northbound – 3:00 to 4:00 p.m. 
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Figure F.3-134: String Chart — Nevins Street to Harlem-148 Street — Northbound – 4:00 to 5:00 p.m. 
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Figure F.3-135: String Chart — Nevins Street to Harlem-148 Street — Northbound – 5:00 to 6:00 p.m. 
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Figure F.3-136: String Chart — Nevins Street to Harlem-148 Street — Northbound – 6:00 to 7:00 p.m. 
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Figure F.3-137: String Chart – Harlem-148 Street to Nevins Street – Southbound – 6:00 to 7:00 a.m. 
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Figure F.3-138: String Chart – Harlem-148 Street to Nevins Street – Southbound – 7:00 to 8:00 a.m. 


145 St 


135 St 


125 St (2/3); 


116 St (2/3): 


г 5000 


WA, > SEE tenta SNIS 
mete NENE NC MER о SRA Se ` 


10000 


Central Park North - 110 St 


96 St (1/2/3) 


86 St (1) 


79 St 


20000 


72 St 


г 25000 


66 St 
59 St - Columbus Circle 


F 30000 


Page F-198 


2 
о 
5 
50 St Ф 
Да xe u 
Е 
Times Sq - 42 St [ 5 
о 
34 St - Penn Station m Г 35000 = 
28 St (1) =x E = 
23 St (1) 
18 St Г 
Christopher St - Sheridan Sq Г 
Houston St 
B L 45000 
Canal St (1): ES 
Franklin St | 
Chambers St (1/2/3) [= 
Park Place K `è É 50000 
Fulton St (2/3) E 
Wall St (2/3) | 
F 55000 
Clark St L 60000 
Borough Hall (2/3) | 
Hoyt St 
Nevins St 65000 
T T T T E T T T T T T T T T Т T T T T T T T T T T T T T T T T T T T T T T T T T T 
07:00:00 07:05:00 07-10:00 07:15:00 07:20:00 07:25:00 07:30:00 07:35:00 07:40:00 07:45:00 07:50:00 07:55:00 08:00:00 
Time 
IRT CAPACITY STUDY 0000009 LINES JULY 2020 


APPENDICES ТО BASELINE WAYSIDE CALIBRATION SIMULATION TECHNICAL 


MEMORANDUM 


Figure F.3-139: String Chart — Harlem-148 Street to Nevins Street — Southbound — 8:00 to 9:00 a.m. 
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Figure F.3-140: String Chart — Harlem-148 Street to Nevins Street — Southbound – 9:00 to 10:00 a.m. 
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Figure F.3-141: String Chart — Harlem-148 Street to Nevins Street — Southbound – 3:00 to 4:00 p.m. 
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Figure F.3-142: String Chart — Harlem-148 Street to Nevins Street — Southbound – 4:00 to 5:00 p.m. 
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Figure F.3-143: String Chart — Harlem-148 Street to Nevins Street — Southbound – 5:00 to 6:00 p.m. 
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Figure F.3-144: String Chart – Harlem-148 Street to Nevins Street — Southbound – 6:00 to 7:00 p.m. 
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F.3.10 Van Cortlandt Park-242 Street to 96 Street 


Figure F.3-145: String Chart — 96 Street to Van Cortlandt Park-242 Street – Northbound – 6:00 to 7:00 a.m. 
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Figure F.3-146: String Chart — 96 Street to Van Cortlandt Park-242 Street – Northbound – 7:00 to 8:00 a.m. 
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Figure F.3-147: String Chart — 96 Street to Van Cortlandt Park-242 Street – Northbound – 8:00 to 9:00 a.m. 
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Figure F.3-148: String Chart — 96 Street to Van Cortlandt Park-242 Street — Northbound - 9:00 to 10:00 a.m. 


Van Cortlandt Park - 242 St i FE f [ 
238 St F 76000 
/ Е 
“ЕЕ СЛЕ РР LÃ И 
| É 72000 
Marble НИ - 225 St L 
AA d o ЛА Lj JJ | 
5 Г 
ў 
215 St э 7 ЈЕ E z F | 
E |- 68000 
207 St |$ / 7 ; в: 7 > 7 7 f 7 7 | 
7 | 66000 
" = L 
Dyckman St 42 r 64000 
IE 7 ai T / A zé 77 d 77 
> 
191 St 7 7 | 62000 
181 St { F 60000 
2 
F о 
5 
É 58000 
| ZE == Ни = 
a 
168 St L 56000 É 
| E x - LI m 
F 54000 É 
157 St t 
É 52000 
= | 
145 St (1) E [ 50000 
IE ! 
137 St - City College Sí = |- 48000 
L 46000 
125 St (1) ос сенен ШТ ye TT G”  sacman Ez ccuamz==ssms I D 


/ É 44000 
17 Ра L 42000 


116 St - Columbia University: 


Cathedral Pkwy - 110 St 


z N 
103 St (1) : ‹ 2” È È È SALTE" 

ў E À S E š ер ЕАН 
pè” Ë FT È = STE = SÈ S SÈ 977 ST P "M 38009 

96 St (1/2/3) 4 LA É ioe > Ў ud S SÇ Же. Ф LS $ $ po 
== = | zu — == = = == = = £ —— = =F 36000 
09:00:00 09:05:00 09:10:00 09:15:00 09:20:00 09:25:00 09:30:00 09:35:00 09:40:00 09:45:00 09:50:00 09:55:00 10:00:00 
Time 
IRT CAPACITY STUDY 0000000 LINES JULY 2020 


Page F-208 


APPENDICES TO BASELINE WAYSIDE CALIBRATION SIMULATION TECHNICAL 
MEMORANDUM 


Figure F.3-149: String Chart — 96 Street to Van Cortlandt Park-242 Street — Northbound – 3:00 to 4:00 p.m. 
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Figure F.3-150: String Chart — 96 Street to Van Cortlandt Park-242 Street — Northbound – 4:00 to 5:00 p.m. 
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Figure F.3-151: String Chart — 96 Street to Van Cortlandt Park-242 Street — Northbound – 5:00 to 6:00 p.m. 
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Figure F.3-152: String Chart — 96 Street to Van Cortlandt Park-242 Street — Northbound – 6:00 to 7:00 p.m. 
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Figure F.3-153: String Chart — Van Cortlandt Park-242 Street to 96 Street - Southbound — 6:00 to 7:00 a.m. 
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Figure F.3-154: String Chart – Van Cortlandt Park-242 Street to 96 Street - Southbound – 7:00 to 8:00 a.m. 
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Figure F.3-155: String Chart — Van Cortlandt Park-242 Street to 96 Street - Southbound – 8:00 to 9:00 a.m. 
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Figure F.3-156: String Chart – Van Cortlandt Park-242 Street to 96 Street - Southbound – 9:00 to 10:00 a.m. 
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Figure F.3-157: String Chart — Van Cortlandt Park-242 Street to 96 Street - Southbound – 3:00 to 4:00 p.m. 
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Figure F.3-158: String Chart — Van Cortlandt Park-242 Street to 96 Street - Southbound – 4:00 to 5:00 p.m. 
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Figure F.3-159: String Chart — Van Cortlandt Park-242 Street to 96 Street - Southbound – 5:00 to 6:00 p.m. 
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Figure F.3-160: String Chart — Van Cortlandt Park-242 Street to 96 Street - Southbound – 6:00 to 7:00 p.m. 
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F.4  Simulated Station Occupancy Charts 


F.4.1 New Lots Avenue 


Figure F.4-1: Station Occupancy Chart — New Lots Avenue – 6:00 to 7:00 a.m. 
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Figure F.4-2: Station Occupancy Chart - New Lots Avenue - 7:00 to 8:00 a.m. 
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Figure F.4-4: Station Occupancy Chart - New Lots Avenue - 9:00 to 10:00 a.m. 
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Figure F.4-5: Station Occupancy Chart - New Lots Avenue - 3:00 to 4:00 p.m. 
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Figure F.4-6: Station Occupancy Chart - New Lots Avenue - 4:00 to 5:00 p.m. 


Station Occupancy - New Lots Av 
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Figure F.4-7: Station Occupancy Chart - New Lots Avenue - 5:00 to 6:00 p.m. 
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Figure F.4-8: Station Occupancy Chart - New Lots Avenue - 6:00 to 7:00 p.m. 
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F.4.2 Flatbush Avenue/Brooklyn College 


Figure F.4-9: Station Occupancy Chart - Flatbush Avenue /Brooklyn College - 6:00 to 7:00 a.m. 


Station Occupancy - Flatbush Av - Brooklyn College 
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Figure F.4-10: Station Occupancy Chart - Flatbush Avenue /Brooklyn College - 7:00 to 8:00 a.m. 


Station Occupancy - Flatbush Av - Brooklyn College 
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Figure F.4-11: Station Occupancy Chart - Flatbush Avenue/Brooklyn College - 8:00 to 9:00 a.m. 
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Figure F.4-12: Station Occupancy Chart - Flatbush Avenue/Brooklyn College - 9:00 to 10:00 a.m. 


Station Occupancy - Flatbush Av - Brooklyn College 
09:00:00 — 10:00:00 (01:00:00) 
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Figure F.4-13: Station Occupancy Chart - Flatbush Avenue/Brooklyn College - 3:00 to 4:00 p.m. 
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Figure F.4-14: Station Occupancy Chart - Flatbush Avenue/Brooklyn College - 4:00 to 5:00 p.m. 


Station Occupancy - Flatbush Av - Brooklyn College 
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Figure F.4-15: Station Occupancy Chart - Flatbush Avenue/Brooklyn College - 5:00 to 6:00 pm. 
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Figure F.4-16: Station Occupancy Chart - Flatbush Avenue/Brooklyn College - 6:00 to 7:00 p.m. 


Station Occupancy - Flatbush Av - Brooklyn College 
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F.4.3 Crown Heights - Utica Avenue 


Figure F.4-17: Station Occupancy Chart - Crown Heights/Utica Avenue - 6:00 to 7:00 a.m. 
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Figure F.4-18: Station Occupancy Chart - Crown Heights/Utica Avenue - 7:00 to 8:00 a.m. 
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Figure F.4-19: Station Occupancy Chart - Crown Heights/Utica Avenue - 8:00 to 9:00 a.m. 


Station Occupancy - Crown Heights - Utica Av 
08:00:00 — 09:00:00 (01:00:00) 
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Figure F.4-20: Station Occupancy Chart - Crown Heights/Utica Avenue - 9:00 to 10:00 a.m. 
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Figure F.4-21: Station Occupancy Chart - Crown Heights/Utica Avenue - 3:00 їо 4:00 p.m. 


Station Occupancy – Crown Heights - Utica Av 
15:00:00 — 16:00:00 (01:00:00) 
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Figure F.4-22: Station Occupancy Chart - Crown Heights/Utica Avenue - 4:00 to 5:00 p.m. 
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Figure F.4-23: Station Occupancy Chart - Crown Heights/Utica Avenue - 5:00 їо 6:00 p.m. 
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Figure F.4-24: Station Occupancy Chart - Crown Heights/Utica Avenue - 6:00 to 7:00 p.m. 
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F.4.4 Brooklyn Bridge 


Figure F.4-25: Station Occupancy Chart - Brooklyn Bridge - 6:00 to 7:00 a.m. 
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Figure F.4-28: Station Occupancy Chart - Brooklyn Bridge - 9:00 to 10:00 a.m. 


Station Occupancy - Brooklyn Bridge 
09:00:00 – 10:00:00 (01:00:00) 
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Figure F.4-29: Station Occupancy Chart - Brooklyn Bridge - 3:00 to 4:00 p.m. 


Station Occupancy - Brooklyn Bridge 
15:00:00 — 16:00:00 (01:00:00) 
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Figure F.4-30: Station Occupancy Chart - Brooklyn Bridge - 4:00 to 5:00 p.m. 


D. 


Station Occupancy - Brooklyn Bridge 
16:00:00 — 17:00:00 (01:00:00) 


S XXX 9991 9-] 
$ vie essi | 
S XXX 009, 9 
S XXX 2791 9 
с сев 7951 9 L 


Ва S XXX 95/9 қ 


S ХХХ ӨС 9 
S 2/6 565/79 
S XXX перо ғ 
s oz вес | 
S сој 9 Ë 
S XXX 126 9 L 


$ zoe izav | 
S XXX 02619 
S HE 71919 А 
S XXX 7091 9 м 
$ 015 9091 9 h 
S XXX 2191 9 A 


S pze оро; 9 ШИ 
S LEZ 609) + Eg 
$ Sze 1091 v E. 


S LEE 799] S Шу 


S EZE vO9L Gg М еее 2291: V = N XXX 6v9L хо ши 


S рев 209/ РШШ 
S L0€ essi v WP 
Sole orsi c sË 
S 026 0991 S " 
57622 rss, ШИ 
97127179176 Ê 
87626 ossi v ШЕ 
m 
$ OLE svst v | 
S 60€ EEGI S Bg 
m 
S 626 2791 РШ 


$ 806 9291 с 


S 8/2 SEL v " 


S ZIZ 1291 GN N ccc сир xM MMMM " 
М XXX 0091 9 


S 226 LESL v am 
S 206 9191 c ШИ 
$ 055 1191 9 ШИ 
S ZIZ cost v La 
S 112 LOS) SI 


S LZE IZSL + Big 


М 61€ 629, S = 
N 272 029, XS = 
m 


М 026 269) v ШЕ 


М SOE SLOL XS E 


М 106 IZ9L v " 
М Sze 6191/9 H 
N 90€ 9191 ши 


М 802 509) xc mi 


— 


М 202 1091 ха " 
N 9/2 8991 P " 


М toe 2991 XS № 
В 


N PLZ у09р Ӯ pi 


m 
N ELZ post SE 


N zee essi m 


E 
М 506 975) ущ 


М 508 sesi хо ШИ 
В 


М 992 6291 XS Шш 


№21 ор9 v " 


М ХХХ 859179 E 


N ХХХ 9991 хо Ши 


М 526 259179 h 


N XXX 9у9) 9 r 
N ZLE су9; ха | 
N Xxx 6591 o | 


М 702 9591 хо ШИ 


N ххх zeor ol 
| 


N ххх +291 9 Щ 


М ZOE 8291 хо [ 
N XXX 9191 9 P 


N LLE 0291 хо F 


N OLE 2191 X9 F 


N xxx $091 9 Bl 


М LOE t091 хо r 


LX-1 


LX2H 


со 


x 
d 


уэе 


хан 


16:05:00 16:10:00 16:15:00 16:20:00 16:25:00 16:30:00 16:35:00 16:40:00 16:45:00 16:50:00 16:55:00 17:00:00 


16:00:00 


Time 


Figure F.4-31: Station Occupancy Chart - Brooklyn Bridge - 5:00 to 6:00 p.m. 
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17:00:00 — 18:00:00 (01:00:00) 
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Figure F.4-32: Station Occupancy Chart - Brooklyn Bridge - 6:00 to 7:00 p.m. 


Station Occupancy - Brooklyn Bridge 
18:00:00 — 19:00:00 (01:00:00) 
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F.4.5 Pelham Bay Park 


Figure F.4-33: Station Occupancy Chart — Pelham Bay Park – 6:00 to 7:00 a.m. 


Station Occupancy – Pelham Bay Park 
06:00:00 — 07:00:00 (01:00:00) 
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Figure F.4-34: Station Occupancy Chart — Pelham Bay Park – 7:00 to 8:00 a.m. 


Station Occupancy - Pelham Bay Park 
07:00:00 — 08:00:00 (01:00:00) 
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Figure F.4-36: Station Occupancy Chart – Pelham Bay Park — 9:00 to 10:00 a.m. 


Station Occupancy - Pelham Bay Park 
09:00:00 — 10:00:00 (01:00:00) 
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Figure F.4-37: Station Occupancy Chart — Pelham Bay Park – 3:00 to 4:00 p.m. 
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Figure F.4-38: Station Occupancy Chart – Pelham Bay Park — 4:00 to 5:00 p.m. 


Station Occupancy - Pelham Bay Park 
16:00:00 — 17:00:00 (01:00:00) 
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Figure F.4-40: Station Occupancy Chart — Pelham Bay Park – 6:00 to 7:00 p.m. 
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F.4.6 Eastchester-Dyre Avenue 


Figure F.4-41: Station Occupancy Chart – Eastchester-Dyre Avenue – 6:00 to 7:00 a.m. 


Station Occupancy - Eastchester - Dyre Av 
06:00:00 — 07:00:00 (01:00:00) 
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Figure F.4-42: Station Occupancy Chart — Eastchester-Dyre Avenue — 7:00 to 8:00 a.m. 
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Figure F.4-43: Station Occupancy Chart — Eastchester-Dyre Avenue - 8:00 to 9:00 a.m. 
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Figure F.4-44: Station Occupancy Chart – Eastchester-Dyre Avenue — 9:00 to 10:00 a.m. 
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Station Occupancy - Eastchester - Dyre Av 
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Figure F.4-45: Station Occupancy Chart – Eastchester-Dyre Avenue — 3:00 to 4:00 p.m. 


DY-1 


a 
œ 
N 
e 
o 
D 
19 


15:00:00 


X5 1437 XXX S 


5 1507 211 S 


5 1332 220 N 


15:05:00 


5 1511 330 S 


15:10:00 


5 1340 234 N 


5 1516 307 S 


5 1348 222 N 


15:15:00 


Time 


Station Occupancy - Eastchester - Dyre Av 
15:00:00 — 16:00:00 (01:00:00) 


5 1521 212 S 


15:20:00 


X5 1503 XXX S 


5 1526 308 S 


5 1356 215 N 


15:25:00 


5 1533 309 S 


15:30:00 
Time 


5 1404 331 N 


15:35:00 


5 1412 224 N 


5 1541 214 S 


15:40:00 


5 1546 310 S 


15:45:00 


TST TO ЗЕ ЛЕК БЕП МЕҢ БЕЗ ЖЕР БЕН DOLA c r 
09:15:00 09:20:00 09:25:00 09:30:00 09:35:00 09:40:00 09:45:00 


5 1420 301 N 


5 1554 331 S 


15:50:00 


X5 1536 XXX S 


15:55:00 


———— 
09:50:00 09:55:00 10:00:00 


5_1606_215_S 


5_1601_311_S 


5_1428_238_N 


16:00:00 


IRT CAPACITY STUDY ФОООООО LINES 


Page F-248 


JULY 2020 


APPENDICES TO BASELINE WAYSIDE CALIBRATION 
SIMULATION TECHNICAL MEMORANDUM 


Figure F.4-46: Station Occupancy Chart – Eastchester-Dyre Avenue — 4:00 to 5:00 p.m. 
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16:00:00 — 17:00:00 (01:00:00) 
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Figure F.4-48: Station Occupancy Chart – Eastchester-Dyre Avenue — 6:00 to 7:00 p.m. 
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F.4.7 Wakefield-241 Street 


Figure F.4-49: Station Occupancy Chart — Wakefield-241 Street — 6:00 to 7:00 a.m. 
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Figure F.4-50: Station Occupancy Chart — Wakefield-241 Street — 7:00 to 8:00 a.m. 
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Figure F.4-52: Station Occupancy Chart – Wakefield-241 Street — 9:00 to 10:00 a.m. 
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Figure F.4-53: Station Occupancy Chart – Wakefield-241 Street — 3:00 to 4:00 p.m. 
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Figure F.4-54: Station Occupancy Chart – Wakefield-241 Street — 4:00 to 5:00 p.m. 
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Figure F.4-56: Station Occupancy Chart — Wakefield-241 Street — 6:00 to 7:00 p.m. 
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F.4.8 Woodlawn 


Figure F.4-57: Station Occupancy Chart — Woodlawn – 6:00 to 7:00 a.m. 
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Figure F.4-58: Station Occupancy Chart — Woodlawn – 7:00 to 8:00 a.m. 
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Figure F.4-59: Station Occupancy Chart — Woodlawn – 8:00 to 9:00 a.m. 
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Figure F.4-60: Station Occupancy Chart — Woodlawn - 9:00 to 10:00 a.m. 
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Figure F.4-61: Station Occupancy Chart – Woodlawn – 3:00 to 4:00 p.m. 
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Figure Е.4-63: Station Occupancy Chart – Woodlawn – 5:00 to 6:00 p.m. 
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Figure F.4-64: Station Occupancy Chart – Woodlawn – 6:00 to 7:00 p.m. 
Station Occupancy – Woodlawn 
18:00:00 — 19:00:00 (01:00:00) 
= [7] = a - a 
o el " 4 ко! с! 
о e e [v] e о 
8 8 Еј 8 2 8 
=! ©! a со! N со 
ч = шш a = с 
= = Е = E = 
<! E 4 4 4 4 
m: au ann 
x 
8 
Е г Од, 2 a z [7] 20 20 
I 1 1 1 | 1 L LA 
H 2 ја s 8 ја за БФ 
Ê 5 8 8 е Я че BS 
e <t ы со D N alo! Бы 
e 3 5 2 8 ја ae 85 
NE: g 5 = Це re ЕЗ 
ІН 4 te! m 4 se РОА АИ 
И со пое пе 
A TT Pt rr =rrtr—= ЖЕҢ БЕН БЕН БЕН Hs ЖЕН ДЕН ҚҰН БЕН БЕН БЕН ЖЕН БЕН ЛЕН ЖЕН ДЫН. ЖЕНЕ 
18:00:00 18:05:00 18:10:00 18:15:00 18:20:00 18:25:00 18:30:00 18:35:00 18:40:00 18:45:00 18:50:00 18:55:00 19:00:00 
Тіте 
IRT CAPACITY STUDY ФО ОООО O LINES JULY 2020 


Page F-260 


APPENDICES TO BASELINE WAYSIDE CALIBRATION 
SIMULATION TECHNICAL MEMORANDUM 


F.4.9 Harlem-148 Street 


Figure F.4-65: Station Occupancy Chart – Harlem-148 Street — 6:00 to 7:00 a.m. 
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Figure F.4-66: Station Occupancy Chart – Harlem-148 Street — 7:00 to 8:00 a.m. 
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Figure F.4-67: Station Occupancy Chart – Harlem-148 Street — 8:00 to 9:00 a.m. 
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Figure F.4-68: Station Occupancy Chart – Harlem-148 Street — 9:00 to 10:00 a.m. 
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Figure F.4-69: Station Occupancy Chart – Harlem-148 Street — 3:00 to 4:00 p.m. 
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Figure F.4-70: Station Occupancy Chart – Harlem-148 Street - 4:00 to 5:00 p.m. 
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Figure F.4-72: Station Occupancy Chart – Harlem-148 Street - 6:00 to 7:00 p.m. 
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F.4.10 Van Cortlandt Park-242 Street 
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Figure Ғ.4-73: Station Occupancy Chart – Van Cortlandt Park-242 Street – 6:00 to 7:00 a.m. 
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Figure F.4-74: Station Occupancy Chart - Van Cortlandt Park-242 Street — 7:00 to 8:00 a.m. 
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Figure F.4-75: Station Occupancy Chart — Van Cortlandt Park-242 Street — 8:00 to 9:00 a.m. 
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Figure F.4-76: Station Occupancy Chart — Van Cortlandt Park-242 Street — 9:00 to 10:00 a.m. 
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Figure F.4-77: Station Occupancy Chart — Van Cortlandt Park-242 Street — 3:00 to 4:00 p.m. 
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Figure F.4-78: Station Occupancy Chart - Van Cortlandt Park-242 Street — 4:00 to 5:00 p.m. 
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16:00:00 — 17:00:00 (01:00:00) 
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Figure F.4-80: Station Occupancy Chart - Van Cortlandt Park-242 Street — 6:00 to 7:00 p.m. 
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F.4.11 South Ferry 


Figure F.4-81: Station Occupancy Chart – South Ferry — 6:00 to 7:00 a.m. 


Station Occupancy - South Ferry 
06:00:00 — 07:00:00 (01:00:00) 


a = a = v 2 
al A ы al zi = 
o = о о = о 
a a a! ai zi a 
yo a e e ч 19 
о о шш о о o 
A J 91 ei id Si 
atA -——-—— ——— TT. „лишаи — | 
x 
8 
Е = Ф = n = e z a = 
1 1 I 1 1 1 I | | 
8 = 8 8 8 8 5 3 g 
=l l l o =| Ë =! ki a 
o o т a e ч <t L o 
8 © 8 8 8 8, 8, 8 5 
Џ | Џ 
Ia ia a — — —. e Í À w 
TT =A 3 ла 0. SES сер Бе enn SER SRE SSE SIUSI SSE JEE sss SE SUS SEE ЖЕР зенит enn SE SEE JES Е SS ЖЕҢІ SE SSL SESI ST: ee ОА теі 
06:00:00 06:05:00 06:10:00 06:15:00 06:20:00 06:25:00 06:30:00 06:35:00 06:40:00 06:45:00 06:50:00 06:55:00 07:00:00 
Time 
IRT CAPACITY STUDY ФОООООО LINES JULY 2020 


Page F-271 


APPENDICES ТО BASELINE WAYSIDE CALIBRATION 
SIMULATION TECHNICAL MEMORANDUM 


Figure F.4-82: Station Occupancy Chart — South Ferry — 7:00 to 8:00 a.m. 
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Figure F.4-83: Station Occupancy Chart — South Ferry – 8:00 to 9:00 a.m. 
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1 0822 207 N 
1 0725 104 S 
1 0829 218 N 
1 0734 210 S 
1 0837 104 N 
1 0741 106 S 
1 0845 210 N 
1 0748 220 S 
10752 221 S 
1.0756 102 S 


09:00:00 


08:30:00 08:40:00 08:45:00 08:50:00 08:55:00 


Time 


08:05:00 08:10:00 08:15:00 08:20:00 08:25:00 08:35:00 
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Figure F.4-84: Station Occupancy Chart - South Ferry – 9:00 to 10:00 a.m. 


Station Occupancy - South Ferry 
09:00:00 — 10:00:00 (01:00:00) 


1 0811 107 S 


1 0801 215 S 
1 0904 221 N 
1 0806 223 S 
1 0910 102 N 
1 0916 112 N 
1 0818 108 S 
1 0923 214 N 
1 0824 208 S 
1 0931 217 N 
1 0853 224 S 
1 0938 222 N 
1 0842 110 S 
1 0947 224 N 
1 0850 225 S 
1 0956 110 N 


ТАЛА 


Тгаск 


ТА-ДА 


220-N 
1.0907 211 N 


1 0919 223 N 
1 0857 203 S 
1 1001 204 N 


0901 


1 0951 109 N 


| 0756_102_5 
1 0804 112 S 
1 0829 214 S 
1 0913 215 М 
1 0815 217 5 
1 0842 222 S 
1 0927 107 N 
1 0829 103 S 
1 0935 108 N 
1 0836 109 S 
1 0942 208 N 
1 0906 204 S 


09: 


ТАЛА 


Тгаск 


ТА-4А 


TT 
10:00:00 


00:00 B 09:05:00 o 09:10:00 a 09:15:00 o 09:20:00 a 09:25:00 o 09:30:00 m 09:35:00 o 09:40:00 o 09:45:00 = 09:50:00 09:55:00 
Time 
Figure F.4-85: Station Occupancy Chart — South Ferry — 3:00 to 4:00 p.m. 
Station Occupancy – South Ferry 
15:00:00 – 16:00:00 (01:00:00) 
= a = Ф, = a Ж v z a = 
m ы! m el m M o! M m a Фф! 
а а а 8 а S © a а в A 
e ~ ш o! M ж” J N ~ ч Ф! 
E: $ = Я E 3 8 = Ë = $9 
1 | | 1 Џ | Џ | 1 | | 


1 1459 308 S 
1 1602 305 № 


1 1401 214 S 


1 1509 223 N 
1 1413 224 S 


1 1521 217 N 
1 1425 229 S 
1 1532 303 N 
1 1436 304 S 
1 1542 337 N 
1 1448 305 S 
1 1552 304 N 


15:00:00 


15:30:00 15:40:00 15:45:00 15:50:00 15:55:00 


Time 


15:05:00 15:10:00 15:15:00 15:20:00 15:25:00 15:35:00 
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Figure F.4-86: Station Occupancy Chart — South Ferry – 4:00 to 5:00 p.m. 


Station Occupancy - South Ferry 
16:00:00 — 17:00:00 (01:00:00) 


ТАЛА 


ТА-ДА 


| 
1 1504 309 S 
1 1607 307 N 
1 1514 301 S 
1 1617 309 N 
1 1524 222 5 
1 1627 301 N 
1 1534 227 S 
1 1637 222 N 
1 1544 315 S 
1 1647 227 N 
1 1554 306 S 
1.1656 315 N 
1 1601 321 S 


1 1556 320 S 


1 1700 338 М 


1 1549 231 S 
1 1652 317 N 


1 1602 305 N 


1 1509 311 S 
1 1612 308 N 
1 1519 312 S 
1 1622 311 N 
1 1529 314 S 
1 1632 312 N 
1 1539 317 S 
1 1642 314 N 


ТАЛА 


Fi 9 = 2 = Ф s 9 = 2 A 2 Е 4 zi 2 < 
о о о со о со e N e o a о © eo со e eo 
e - a N < + a o koi kori o мог N N o N 
Ti м i Ed “ Pi Sa “| | bd "i = n “i "i “| sif 
e о со e o N КА D N со o w о = e ~ о 
[5] о о = wi N N N e e e + + 19 w о о 
Р з E 55 8 È 8 B а É 2Е g É © 8 
NE xl si si = + =! =! zl eo sz sli ай ta 
RR q u s Qu O o E o 


RN GC GRSA GS CS dr Fr UC RR о ЖИР. на дел И 
17:00:00 17:05:00 17:10:00 17:15:00 17:20:00 17:25:00 17:30:00 17:35:00 17:40:00 17:45:00 17:50:00 17:55:00 18:00:00 


A EG RG REG AR O E OS, - 
16:00:00 16:05:00 16:10:00 16:15:00 16:20:00 16:25:00 16:30:00 16:35:00 16:40:00 16:45:00 16:50:00 16:55:00 17:00:00 


Time 


Figure F.4-87: Station Occupancy Chart — South Ferry – 5:00 to 6:00 p.m. 


Station Occupancy – South Ferry 
17:00:00 — 18:00:00 (01:00:00) 


1 1748 327 N 


1 1601 321 S 


1. 1704 306 М 
1 1609 322 S 
1 1712 321 N 
1 1617 325 S 
1. 1720 322 М 
1 1625 228 S 
1 1728 325 М 
1 1633 326 S 
1 1735 228 М 
1 1641 327 S 
1 1742 326 N 
1 1648 318 S 
1 1655 319 S 
1 1756 318 N 
1 1701 330 S 


Time 
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Figure F.4-88: Station Occupancy Chart — South Ferry – 6:00 to 7:00 p.m. 


Station Occupancy - South Ferry 
18:00:00 — 19:00:00 (01:00:00) 


1 1701 330 S 
1 1710 337. S 
1 1813 330 N 
1 1821 337 № 
1 1838 305 М 
1. 1846 333 М 
1 1754. 304 8 
1 1854 334 М 


1 1804 319 М 
1 1717 331 8 
1 1726 305 5 
1 1830 331 М 
1 1735 333 5 
1 1744 334 8 


ТАЛА 


x 

o 

Е z V 2 o, z, 9 z a, 2 ° 2 о 2 oz, 
o D e ч о N ч ~ a со ~ — о NT 
N N о a a e N o e о о = = ae 
с, N со e N e e со со е e ma a со со. 
pi E al a al A ial ol a! ai” ka! al el ale! 
š E = E- Hs E ce È $ E jè ка ES 
[ [ | [ [ ri 

ТАЛА + ж — ___" но ии << зодии — зодии === ____ мы 
IT 
18:00:00 18:05:00 18:10:00 18:15:00 18:20:00 18:25:00 18:30:00 18:35:00 18:40:00 18:45:00 18:50:00 18:55:00 19:00:00 
Time 
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F.5 Present and Potential Capacity Constraints: Baseline (Wayside) Model 
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Table F.5-1. Capacity Constraints, Baseline (Wayside) Model, Morning Peak 


2 еже = = 2. 58 

Ф n. Ф а. Ф а. о q о с 

Цпе Тгаск Direction From Station To Station e гер TELS E di e "> 

Broadway ТА-1 5 Van Cortlandt Рагк/242 St 238 St Өө 11 11 16 69% 
Broadway TA-4 N 238 St Van Cortlandt Park/ 242 St 6 9 9 16 5696 
Broadway TA-1 S 238 St Dyckman St Өө 15 15 30 50% 
Broadway ТА-4 М Dyckman St 238 St o 9 9 30 30% 
Broadway TA-1 S Dyckman St 145 St Ф 15 15 30 50% 
Broadway ТА-4 М 145 St Dyckman St 1] 9 9 30 30% 
Broadway ТА-1 5 145 St 103 St o 18 18 30 60% 
Broadway TA-4 N 103 St 145 St 6 13 13 30 43% 
Broadway ТА-1 5 103 St Times Sq/42 St 0 18 18 25 72% 
Tth Avenue TA-4 N Times Sq/42 St 103 St 0 13 13 29 45% 
Tth Avenue ТА-1 5 Times 54/42 St Chambers St 0 18 18 25 72% 
Tth Avenue ТА-4 М Chambers St Times Sq/42 St Өө 15 15 29 52% 
Tth Avenue ТА-1 5 Chambers St South Ferry Terminal 9 18 18 25 72% 
Tth Avenue ТА-4 М South Ferry Terminal Chambers St 6 15 15 29 52% 
Lenox Avenue LN-1 S Harlem/148 St 145 St [3] 11 11 13 8596 
Lenox Avenue LN-4 N 145 St Harlem/148 St [3] 8 8 13 6296 
Lenox Avenue LN-1 S 145 St 142 St Jct [3] 11 11 30 3796 
Lenox Avenue LN-4 N 142 St Jct 145 St e 8 8 11 T396 
Lenox Avenue 7A-2-LN-2 |5 142 St Jct Central Park North (110 St) eo |2 22 30 73% 
Lenox Avenue ТА-34М-3 | N Central Park North (110 St) 142 St Jct 00 | 17 17 22 77% 
Lenox Avenue 7A-2-LN-2 |5 Central Park North (110 St) 103 St 00 |2 22 23 96% 
Lenox Avenue 7A-3-LN-3 | N 103 St Central Park North (110 St) 00 | 17 17 27 63% 
Broadway TA-2-LN-2 |5 103 St Times Sq/42 St eo |2 22 23 9696 
Broadway 7A-3-LN-3 | N Times Sq/42 St 103 St ӨӨ | 17 17 27 63% 
7th Avenue 7A-2-LN-2 5 Times Sq/42 St Chambers St 00 | 2 22 23 96% 
Tth Avenue TA-3-LN-3 N Chambers St Times Sq/42 St 00 17 17 27 63% 
Tth Avenue TA-2-LN-2 5 Chambers St Park Place 00 | 2 22 28 79% 
Tth Avenue TA-3-LN-3 N Park Place Chambers St 00 17 17 29 59% 
Clark Street TA-2-LN-2 | S Park Place Fulton St 00 | 2 22 28 79% 
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Table F.5-1. Capacity Constraints, Baseline (Wayside) Model, Morning Peak 


> еж 2r s 2 55 

Ф a Ф a Ф a о с о œ 

Line Track Direction From Station To Station P кл Пн Б КЕ = > = 

Clark Street TA-3-LN-3 N Fulton St Park Place ее 17 17 29 59% 
Clark Street 7A-4N2 | S Fulton St Hoyt St 00 | 2 22 29 76% 
Tth Avenue 7A-3-LN-3 | N Hoyt St Fulton St од 2 20 29 69% 
Eastern Parkway EP-E1 S Hoyt St Franklin Av ӨӨ |21 21 28 75% 
Eastern Parkway EP-E4 N Franklin Av Hoyt St 00 | 18 18 29 62% 
Easter Parkway EP-E1 S Franklin Av Nostrand Jct 00 | 2 20 24 83% 
Eastern Parkway EP-E4 N Nostrand Jct Franklin Av 00 в 18 29 62% 
Eastern Parkway EP-E1 S Nostrand Jct Van Siclen Av ө 10 10 30 33% 
Eastern Parkway EP-E4 N Van Siclen Av Nostrand Av ө 9 9 29 31% 
Eastern Parkway EP-E1 S Van Siclen Av New Lots Av ө 10 10 18 56% 
Eastern Parkway EP-E4 N New Lots Av Van Siclen Av ө 9 9 18 50% 
White Plains Road WP-2 5 Wakefield/241 St Nereid Av o 12 12 20 6096 
White Plains Road WP-3 N Nereid Av Wakefield/241 St е 7 7 24 29% 
White Plains Road WP-2 S Nereid Av Bronx Park East e 12 | 5 7 19 30 63% 
White Plains Road WP-3 N Bronx Park East Nereid Av o 7 7 24 29% 
White Plains Road WP-2 S Bronx Park East E 180 St е 12 | 5 7 19 30 63% 
White Plains Road WP-3 N E 180 St Bronx Park East е 7 7 24 29% 
Lenox Av/White Plains Rd | WP-2 S E 180 St West Farms Sq/ E Tremont Av д 12 12 26 46% 
Lenox Av/White Plains Rd | WP-M S E 180 St West Farms Sq/ E Tremont Av o 15 15 26 5896 
Lenox Av/White Plains Rd | WP-3 N West Farms Sq/E Tremont Av E 180 St e 8 5 9 17 24 71% 
Lenox Av/White Plains Ка | WP-2 S West Farms Sq/E Tremont Av 3 Av/149 St е 12 12 26 46% 
Lenox Av/White Plains Rd | WP-M S West Farms Sq/E Tremont Av 3 Av/149 St (5) 15 15 26 58% 
Lenox Av/White Plains Rd | WP-3 N 3 Ау/149 St West Farms Sq/ E Tremont Av е 8 5 9 17 26 6590 
Гепох Ау TA-2-LN-2 | S 149 St/Grand Concourse 142 St Jct o 12 12 15 8096 
Lenox Av WP-2 S 3 Av/149 St 149 St/Grand Concourse e 12 | 5 15 27 19 142% 
Lenox Av WP-3 N 149 St/Grand Concourse 3 Av/149 St e 8 5 9 17 19 89% 
Lenox Av TA-3-LN-3 N 142 St Jct 149 St/Grand Concourse o 9 9 22 4196 
Clark Street EP-E4 N Hoyt St Fulton St L2) 20 20 29 69% 
Eastern Parkway EP-E1 S Nostrand Jct Nostrand Jct ӨӨ 205 | 1 31 31 100% 
Nostrand Avenue NO-D2 S Nostrand Jct Newkirk Av e 10 | 5 11 21 24 88% 
Eastern Parkway EP-E4 N Nostrand Jct Nostrand Jct е 10 | 3 9 5 11 30 30 100% 
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Table F.5-1. Capacity Constraints, Baseline (Wayside) Model, Morning Peak 


> еж 2r s 2 58 

Ф a Ф n. Ф a о œŒ о wœ 

Line Track Direction From Station To Station E ui E Ен | СЕ = E за 

Nostrand Avenue NO-D3 N Newkirk Av Nostrand Jct (2) 10 | 5 | 14 21 27 18% 
Nostrand Avenue NO-D2 5 Newkirk Av Flatbush Av/Brooklyn College а 10 | 5 | 11 21 21 100% 
Nostrand Avenue NO-D3 N Flatbush Av/Brooklyn College Newkirk Av 8 10 | 5 | 11 21 21 100% 
Jerome Avenue JR-1 S Woodlawn Mosholu Pkwy о 15 15 20 75% 
Јеготе Ауелие JR-4 N Mosholu Pkwy Woodlawn о 12 12 20 60% 

Bedford Park Blvd/Lehman 
Jerome Avenue JR-1 S Mosholu Pkwy College о 15 15 20 75% 
Bedford Park Blvd/Lehman 
Jerome Avenue JR-4 N College Mosholu Pkwy о 12 12 20 60% 
Bedford Park Blvd/Lehman 
Jerome Avenue JR-1 S College 149 St/Grand Concourse 9 15 15 25 60% 
Bedford Park Blvd/Lehman 
Jerome Avenue ЈЕ-4 М 149 St/Grand Concourse College [4) 12 12 30 4096 
Jerome Avenue JR-1 S 149 St/Grand Concourse 138 St/Grand Concourse [4] 15 15 28 54% 
Jerome Avenue LX-4-JR-4 N North of 138 St 149 St/Grand Concourse [4) 12 12 30 4096 
Lexington Avenue LX-1-JR-1 S 138 St/Grand Concourse 125 St ӨӨ г 27 29 93% 
Lexington Avenue LX-4-JR-4 N 138 St/Grand Concourse North of 138 St ӨӨ | 23 23 30 77% 
Lexington Avenue LX-1-JR-1 S 125 St 116 St ӨӨ | 26 26 26 10096 
Lexington Avenue LX-2-PE-2 | $ 116 St 110 St 00 | 26 26 26 10090 
Lexington Avenue LX-2-PE-2 | $ 110 St 103 St 00 | 26 26 26 10090 
Lexington Avenue LX-1-JR-1 S 103 St 51 St 00 | 2 26 26 100% 
Lexington Avenue LX-3-PE-3 | М 125 St 138 St/Grand Concourse 00 | 23 23 30 77% 
Lexington Avenue LX-3-PE-3 | N 51 St 125 St ӨӨ | 23 23 25 92% 
Lexington Avenue EP24X2 | $ Grand Central/42 St 14 St/Union Sq Өө | 22 22 24 92% 
Lexington Avenue LX-3-PE-3 | N Grand Central/42 St 51 St 00 2 22 25 88% 
Lexington Avenue EP24X2 | $ 14 St/Union Sq Brooklyn Bridge ӨӨ | 23 23 25 92% 
EP-E3-LX- 
Lexington Avenue 3 N 14 St/Union Sq Grand Central/42 St ӨӨ | 23 23 25 92% 
Lexington Avenue EP24X2 | S Brooklyn Bridge Bowling Green ӨӨ > 25 30 83% 
EP-E3-LX- 
Lexington Avenue 3 N Brooklyn Bridge 14 St/Union Sq ӨӨ 2 22 28 79% 
Lexington Avenue EP24X2 | S Bowling Green Hoyt St од | 24 24 26 92% 
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Table F.5-1. Capacity Constraints, Baseline (Wayside) Model, Morning Peak 


Page F-280 


2 ЕР Е + = s 2 58 

Ф a Ф a Ф a о œŒ о c 

Line Track Direction From Station To Station R eod Шу к = 2 за 
EP-E3-LX- 

Eastem Parkway 3 N Ноу! St Bowling Green ӨӨ | 2 24 25 96% 

Eastern Parkway EP-2-LX-2 | $ Hoyt St Franklin Av ӨӨ | 2 23 26 88% 
EP-E3-LX- 

Eastern Parkway 3 N Franklin Av Hoyt St ӨӨ | 2 22 25 88% 

Eastern Parkway EP-2-LX-2 | $ Franklin Av Kingston Av о 12 12 19 63% 
EP-E3-LX- 

Eastern Parkway 3 N Nostrand Jct Franklin Av 00 |2 23 27 85% 
EP-E3-LX- 

Еазјет Parkway 3 N Kingston Av Nostrand Av [4] 12 12 19 63% 

Eastern Parkway EP24X2 | $ Kingston Av Crown Hts/Utica Av [4] 12 12 17 71% 
EP-E3-LX- 

Eastern Parkway 3 N Crown Hts/Utica Av Kingston Av [4] 12 12 17 71% 

Dyre Avenue DY-1 S Eastchester/Dyre Av Baychester Av o 8 8 18 4496 

Dyre Avenue DY-2 N Baychester Av Eastchester/Dyre Av o 7 7 18 39% 

Dyre Avenue DY-1 S Baychester Av Morris Park o 8 8 21 38% 

Dyre Avenue DY-2 N Morris Park Baychester Av o 7 7 24 29% 

Dyre Avenue DY-1 S Morris Park E 180 St o 8 8 26 31% 

Dyre Avenue DY-2 N E 180 St Morris Park (5) 7 7 24 29% 

Dyre Avenue WP-1A S 149 St/ Grand Concourse North of 138 St o 14 14 19 74% 

Dyre Avenue WP-4A N 138 St/Grand Concourse 149 St/Grand Concourse 9 10 10 19 53% 

Lexington Avenue LX-1-JR-1 S North of 138 St 138 St/Grand Concourse o 14 14 28 5096 
EP-E3-LX- 

Lexington Avenue 3 N 125 St 138 St/Grand Concourse 00 | 23 23 30 77% 

Lexington Avenue LX-1-JR-1 S 125 St 110 St 00 | 26 26 26 100% 

Lexington Avenue LX-2-PE-2 | S 103 St 51 St 00 | 26 26 26 10096 

Lexington Avenue EP24X2 | $ 51 St Grand Central/42 St 00 | 23 23 26 88% 
EP-E3-LX- 

Lexington Avenue 3 N Grand Central/42 St 51 St ӨӨ 2 22 25 88% 
EP-E3-LX- 

Lexington Avenue 3 N Bowling Green Brooklyn Bridge ӨӨ | 7 24 30 80% 

Eastern Parkway ЕР-2-1Х-2 | $ Franklin Av Nostrand Jct ӨӨ | 2 23 24 96% 

Pelham РЕ-2 5 Pelham Bay Park Westchester Sq/ E Tremont Av 9 10 10 20 50% 
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Table F.5-1. Capacity Constraints, Baseline (Wayside) Model, Morning Peak 


1. Capacity is shown on a segment-specific basis. Available capacity may not be usable given constraints elsewhere in the network for a given service. 


= Tí | È | z È = s g 55 

Ф n. Ф a Ф n. o с ос 

Цпе Тгаск Direction From Station To Station id а at es [6470 қа ES 2 > ° 

Pelham PE-3 N Westchester Sq/ E Tremont Av Pelham Bay Park 9 10 10 20 50% 
Pelham PE-2 S Westchester Sq/ E Tremont Av Castle Hill Av (6) 10 10 30 33% 
Рејћат PE-3 N Castle Hill Av Westchester Sq/ E Tremont Av (6) 14 14 30 47% 
Рејћат РЕ-М 5 Westchester Sq/ E Tremont Av Castle Hill Av (6) 10 10 23 43% 
Pelham РЕ-2 5 Castle Hill Av Brook Av 9 10 10 23 43% 
Pelham PE-3 N Brook Av Castle Hill Av 9 17 17 27 63% 
Pelham PE-M S Castle Hill Av Brook Av 9 10 10 23 43% 
Pelham РЕ-2 5 Вгоок Ау 3 Ау/138 St 9 10 10 30 33% 
Pelham PE-3 N 3 Av/138 St Brook Av о 17 17 23 74% 
Pelham PE-M S Brook Av 3 Av/138 St 9 10 10 23 43% 
Lexington Avenue LX-2-PE2 | $ 3 Av/138 St 125 St 9 20 20 30 67% 
Lexington Avenue LX-3A-125 | N 125 St 3 Av/138 St 9 17 17 30 57% 
Lexington Avenue LX-1-JR-1 S 125 St 116 St 9 20 20 30 67% 
Lexington Avenue LX-1-JR-1 S 116 St 518t 9 20 20 26 77% 
Lexington Avenue LX4-JR-4 | N 51 St 125 St 9 17 17 30 57% 
Lexington Avenue LX-1-JR-1 S 518t Grand Central/42 St 9 20 20 27 74% 
Lexington Avenue LX-4-JR4 | N Grand Central/42 St 518t 9 17 17 27 63% 
Lexington Avenue LX-1-JR-1 S Grand Central/42 St Grand Central South Interlocking 9 20 20 27 74% 
Lexington Avenue LX-4-JR-4 | N 14 St/Union Sq Grand Central/42 St 9 17 17 27 63% 
Lexington Avenue LX-1-JR-1 S Grand Central South Interlocking | 14 St/Union Sq 9 19 19 27 70% 
Lexington Avenue LX-1-JR-1 S 14 St/Union Sq Brooklyn Bridge 9 19 19 23 83% 
Lexington Avenue LX-4-JR-4 | N Brooklyn Bridge 14 St/Union Sq 9 17 17 26 65% 
Lexington Avenue LX-4-JR-4 | SIN Brooklyn Bridge South Brooklyn Bridge North 9 18 18 30 60% 
42nd Street Shuttle 42-S-1 SIN Times Sq Shuttle Grand Central Shuttle Ө 10 10 10 100% 
42nd Street Shuttle 42-5-4 SIN Times Sq Shuttle Grand Central Shuttle 9 10 10 10 100% 

Notes: 


2. Times Sq-Grand Central service delivery and capacity reflect one-way operation. Bidirectional service delivery on each track is double the train volumes shown. 
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Table F.5-2. Capacity Constraints, Baseline (Wayside) Model, Evening Peak 


э 9 * a = | 3È 
e 9 9 9 ES 

2 r| š |z е | Z 5 2 58 
Ф а. Ф а. Ф а. о œŒ о œ 
Line Track Direction From Station To Station œ F УУ ок F e "> 
Broadway TA-1 S Van Cortlandt Park/242 St 238 St © 14 14 16 88% 
Вгоадмау TA-4 N 238 St Van Cortlandt Park/ 242 St Ф 16 16 16 100% 
Broadway TA-1 S 238 St Dyckman St 0 16 16 30 53% 
Broadway 7A-4 N Dyckman St 238 St 0 16 16 30 53% 
Broadway TA-1 S Dyckman St 145 St Ф 16 16 30 53% 
Broadway TA-4 N 145 St Dyckman St [1] 16 16 30 5396 
Broadway TA-1 S 145 St 103 St 9 16 16 30 53% 
Broadway TA-4 N 103 St 145 St 9 16 16 30 53% 
Broadway TA-1 5 103 St Times Sq/42 St Өө 16 16 25 64% 
Tth Avenue TA-4 N Times Sq/42 St 103 St 6 16 16 29 55% 
Tth Avenue ТА-1 5 Times 54/42 St Chambers St (1) 16 16 25 64% 
7th Avenue TA-4 N Chambers St Times Sq/42 St Ф 16 16 29 55% 
Tth Avenue TA-1 5 Chambers St South Ferry Terminal 9 16 16 25 64% 
Tth Avenue ТА-4 М South Ferry Terminal Chambers St © 16 16 29 55% 
Lenox Avenue LN-1 S Harlem/148 St 145 St [3] 9 9 13 69% 
Lenox Avenue LN-4 N 145 St Harlem/148 St [3] 11 11 13 8596 
Lenox Avenue LN-1 S 145 St 142 St Jct [3] 9 9 30 3096 
Lenox Avenue LN-4 N 142 St Jct 145 St [3] 11 11 11 10096 
Lenox Avenue TA-2-LN-2 |5 142 St Jet Central Park North (110 St) 00 | в 18 30 60% 
Lenox Avenue TA-3-LN-3 N Central Park North (110 St) 142 St Jet ӨӨ |22 22 22 100% 
Lenox Avenue TA-2-LN-2 | 5 Central Park North (110 St) 103 St 00 | в 18 23 78% 
Lenox Avenue TA-3-LN-3 N 103 St Central Park North (110 St) ӨӨ | 2 22 27 81% 
Broadway 7A-2-LN-2 |5 103 St Times Sq/42 St ӨӨ | 18 18 23 78% 
Broadway 7A-3-LN-3 |М Times Sq/42 St 103 St ӨӨ | 22 27 81% 
Tth Avenue TA-2-LN-2 S Times 54/42 St Chambers St ӨӨ в 18 23 78% 
Tth Avenue TA-3-LN-3 N Chambers St Times Sq/42 St ӨӨ | 22 22 27 81% 
7th Avenue TA-2-LN-2 5 Chambers St Park Place ӨӨ в 18 28 64% 
Tth Avenue TA-3-LN-3 N Park Place Chambers St ӨӨ 2 22 29 76% 
Clark Street TA-2-LN-2 5 Park Place Fulton St 00 | 18 18 28 64% 
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Table F.5-2. Capacity Constraints, Baseline (Wayside) Model, Evening Peak 


Page F-283 


= = | = rz £2? r s 2 55 
Ф n. Ф a Ф a o q о œ 
Цпе Track Direction From Station To Station x ке. p La p = 2 та 
Clark Street TA-3-LN-3 N Fulton St Park Place ӨӨ 2 22 29 76% 
Clark Street TA-2-LN-2 | S Fulton St Hoyt St 00 | 18 18 29 62% 
7th Avenue 7A-3-LN-3 | N Hoyt St Fulton St 00 | 2 22 29 76% 
Eastern Parkway EP-E1 S Hoyt St Franklin Av 00 | 18 18 28 64% 
Eastern Parkway ЕР-Е4 N Franklin Av Hoyt St 00 | 2 22 29 76% 
Eastern Parkway EP-E1 S Franklin Av Nostrand Jct 00 | 18 18 24 75% 
Eastern Parkway EP-E4 N Nostrand Jct Franklin Av ӨӨ | 22 29 76% 
Eastern Parkway EP-E1 S Nostrand Jct Van Siclen Av ө 30 30% 
Eastern Parkway ЕР-Е4 М Van Siclen Av Nostrand Av ө 11 11 29 38% 
Eastern Parkway EP-E1 S Van Siclen Av New Lots Av ө 18 50% 
Eastern Parkway ЕР-Е4 М New Lots Av Van Siclen Av ө 11 11 18 61% 
White Plains Road WP-2 S Wakefield/241 St Nereid Av e 11 11 20 55% 
White Plains Road WP-3 N Nereid Av Wakefield/241 St е 11 11 24 46% 
White Plains Road WP-2 S Nereid Av Bronx Park East o 11 11 30 3796 
White Plains Road WP-3 N Bronx Park East Nereid Av (2) 11 5 7 18 24 75% 
White Plains Road WP-2 S Bronx Park East E 180 St e 11 5 14 25 30 83% 
White Plains Road WP-3 N E 180 St Bronx Park East е 11 11 24 
Lenox Av/White Plains Rd | WP-2 S E 180 St West Farms Sq/ E Tremont Av o 9 5 14 23 26 8896 
White Plains Road WP-M N E 180 St Bronx Park East 9 7 7 26 27% 
Lenox Av/White Plains Ка | WP-M N West Farms Sq/E Tremont Av E 180 St o 14 14 26 5496 
Lenox Av/White Plains Rd | WP-3 N West Farms Sq/E Tremont Av E 180 St o 11 11 24 46% 
Lenox Av/White Plains Rd | WP-2 S West Farms Sq/E Tremont Av 3 Av/149 St e 9 5 14 23 26 88% 
Lenox Av/White Plains Ка | WP-M N 3 Av/149 St West Farms Sq/ E Tremont Av o 14 14 26 5496 
Lenox Av/White Plains Rd | WP-3 N 3 Av/149 St West Farms Sq/ E Tremont Av е 11 11 26 42% 
Lenox Ау TA-2-LN-2 S 149 St/Grand Concourse 142 St Jct е 9 9 15 6096 
Lenox Av WP-2 S 3 Av/149 St 149 St/Grand Concourse e 13 13 19 68% 
Lenox Av WP-3 N 149 St/Grand Concourse 3 Av/149 St ө 15 | 9 20 19 | 105% | 
Lenox Ау TA-3-LN-3 N 142 St Jct 149 St/Grand Concourse e 11 11 22 5096 
Clark Street EP-E4 N Hoyt St Fulton St L2] 22 22 29 76% 
Eastern Parkway EP-E1 S Nostrand Jct Nostrand Jct е 10 | 5 11 3 9 30 31 97% 
Nostrand Avenue NO-D2 S Nostrand Jct Newkirk Av e 10 5 11 21 24 88% 
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Table F.5-2. Capacity Constraints, Baseline (Wayside) Model, Evening Peak 


E = | = | = | Е | ж 8 2. 58 
Ф n. Ф a Ф a o œŒ ос 
Цпе Track | Direction From Station To Station ый Eee (РА E 2 > ° 
Eastern Parkway EP-E4 N Nostrand Jet Nostrand Је! O 131715101 34 30 | 113% | 
Мовігапа Ауепие NO-D3 N Newkirk Av Nostrand Jct а 11 5 12 23 27 85% 
Nostrand Avenue NO-D2 S Newkirk Av Flatbush Av/Brooklyn College ө 10 | 5 11 21 21 100% 
Nostrand Avenue NO-D3 N Flatbush Av/Brooklyn College Newkirk Av e 11 5 12 23 21 
Jerome Avenue JR-1 S Woodlawn Mosholu Pkwy о 14 14 20 70% 
Јеготе Ауелие JR-4 N Mosholu Pkwy Woodlawn о 14 14 20 70% 
Bedford Park Blvd/Lehman 
Jerome Avenue JR-1 S Mosholu Pkwy College о 14 14 20 70% 
Јеготе Ауелие JR-4 N Bedford Park Blvd/Lehman College | Mosholu Pkwy о 14 14 20 70% 
Jerome Avenue JR-1 S Bedford Park Blvd/Lehman College | 149 St/Grand Concourse о 14 14 25 56% 
Bedford Park Blvd/Lehman 
Jerome Avenue JR-4 N 149 St/Grand Concourse College о 14 14 30 47% 
Јеготе Ауелие JR-1 S 149 St/Grand Concourse 138 St/Grand Concourse о 14 14 28 50% 
Jerome Avenue LX-4-JR4 |М North of 138 St 149 St/Grand Concourse о 14 14 30 47% 
Lexington Avenue LX-1-JR-1 S 138 St/Grand Concourse 125 St ӨӨ |5 26 29 90% 
Lexington Avenue LX-4-JR4 |М 138 St/Grand Concourse North of 138 St ӨӨ |5 26 30 87% 
Lexington Avenue LX-1-JR-1 | $ 125 St 116 St ӨӨ | 5 26 26 100% 
Lexington Avenue (Х-2-РЕ-2 |5 116 St 110 St 00 | 2 26 26 100% 
Lexington Avenue LX-2-PE-2 | 5 110 St 103 St 00 | 2 26 26 100% 
Lexington Avenue LX-1-JR-1 S 103 St 51 St ӨӨ | 5 26 26 100% 
Lexington Avenue LX-3-PE-3 | N 125 St 138 St/Grand Concourse ӨӨ |5 26 30 87% 
Lexington Avenue LX-1-JR-1 S 51 St Grand Central/42 St ӨӨ в 18 26 
Lexington Avenue LX-3-PE-3 | N 51 St 125 St ӨӨ ж 26 25 
Lexington Avenue EP-2-LX2 | $ Grand Central/42 St 14 St/Union Sq ӨӨ | 5 26 24 
Lexington Avenue LX-3-PE-3 | N Grand Central/42 St 51 St ӨӨ |5 26 25 
Lexington Avenue EP-2-LX2 | S 14 St/Union Sq Brooklyn Bridge ӨӨ |5 26 25 
Lexington Avenue EP-E3-LX-3 | N 14 St/Union Sq Grand Central/42 St ӨӨ | x 26 25 
Lexington Avenue EP-2-LX-2 |5 Brooklyn Bridge Bowling Green ӨӨ |5 26 30 87% 
Lexington Avenue EP-E3-LX-3 | N Brooklyn Bridge 14 St/Union Sq ӨӨ |5 26 28 93% 
Lexington Avenue EP24X2 |5 Bowling Green Hoyt St ӨӨ | 4 24 26 92% 
Eastern Parkway EP-E3-LX-3 | М Hoyt St Bowling Green ӨӨ | = 25 25 100% 
Eastern Parkway EP-2-LX2 | $ Hoyt St Franklin Av ӨӨ | 4 24 26 92% 
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E ЕЕ ге | = s а 38 

Ф a Ф a Ф a o œŒ ос 

Цпе Track | Direction From Station To Station На дай Бан Қазан ЧЭ. Жк ES 2 та 

Eastern Parkway EP-E3-LX-3 | М Franklin Av Hoyt St ӨӨ | = 25 25 100% 
Eastern Parkway EP-2-LX2 | S Franklin Av Kingston Av о 14 14 19 74% 
Eastern Parkway EP-E3-LX-3 | М Nostrand Jct Franklin Av ӨӨ | = 25 27 93% 
Eastern Parkway EP-E3-LX-3 | М Kingston Av Nostrand Av о 14 14 19 74% 
Eastern Parkway EP-2-LX2 | $ Kingston Av Crown Hts/Utica Av о 14 14 17 82% 
Eastern Parkway EP-E3-LX-3 | М Crown Hts/Utica Av Kingston Av о 14 14 17 82% 
Dyre Avenue DY-1 S Eastchester/Dyre Av Baychester Av 9 11 11 18 61% 
Dyre Avenue DY-2 N Baychester Av Eastchester/Dyre Av 9 9 9 18 50% 
Dyre Avenue DY-1 5 Baychester Av Morris Park 9 11 11 21 52% 
Dyre Avenue DY-2 N Morris Park Baychester Av 9 9 9 24 38% 
Dyre Avenue DY-1 S Morris Park E 180 St 9 11 11 26 42% 
Dyre Avenue DY-2 N E 180 St Morris Park 9 9 9 24 38% 
Dyre Avenue WP-1A S 149 St/ Grand Concourse North of 138 St 9 13 13 19 68% 
Dyre Avenue WP-4A N 138 St/Grand Concourse 149 St/Grand Concourse 9 14 14 19 74% 
Lexington Avenue LX-1-JR-1 S North of 138 St 138 St/Grand Concourse 9 13 13 28 46% 
Lexington Avenue LX-1-JR-1 S 125 St 110 St 00 | 2 26 26 100% 
Lexington Avenue LX-2PE-2 | S 103 St 51 St 00 2 26 26 100% 
Lexington Avenue ЕР-24Х2 |5 51 St Grand Central/42 St ӨӨ |5 26 26 100% 
Lexington Avenue EP-E3-LX-3 | М Bowling Green Brooklyn Bridge ӨӨ | 5 26 30 87% 
Eastern Parkway EP-2-LX2 | S Franklin Av Nostrand Jct ӨӨ | 4 24 24 100% 
Pelham РЕ-2 5 Рејћат Вау Рагк Westchester Sq/ E Tremont Av 9 10 10 20 50% 
Pelham PE-3 N Westchester Sq/ E Tremont Av Pelham Bay Park 9 11 11 20 55% 
Рејћат РЕ-2 5 Westchester Sq/ E Tremont Av Castle Hill Av (6) 18 18 30 60% 
Рејћат РЕ-3 М Castle Hill Av Westchester Sq/ E Tremont Av (6) 9 9 30 30% 
Рејћат РЕ-М 5 Westchester Sq/ E Tremont Av Castle Hill Av 9 9 9 23 39% 
Pelham РЕ-2 5 Castle Hill Av Brook Av 9 18 18 23 78% 
Pelham PE-3 N Brook Av Castle Hill Av 9 9 9 27 33% 
Pelham PE-M S Castle Hill Av Brook Av 9 9 9 23 39% 
Pelham РЕ-2 5 Вгоок Ау 3 Av/138 St 9 18 18 30 60% 
Pelham PE-3 N 3 Av/138 St Brook Av 9 9 9 23 39% 
Pelham PE-M S Brook Av 3 Av/138 St 9 9 9 23 39% 
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E еж е = 5 а за 

Ф a Ф a Ф a o œŒ о c 

Line Track | Direction From Station To Station ©, Emil БЫ Қа ПИ Клей us e 

Lexington Avenue LX-2-PE-2 | 5 3 Av/138 St 125 St 9 18 18 30 60% 
Lexington Avenue LX-3A-125 | N 125 St 3Av/138 St 9 18 18 30 60% 
Lexington Avenue LX-1-JR-1 |5 125 St 116 St 9 18 18 30 60% 
Lexington Avenue LX-1-JR-1 |5 116 St 51 St 9 18 18 26 69% 
Lexington Avenue LX-4-JR4 |М 518t 125 St 9 18 18 30 60% 
Lexington Avenue LX-1-JR-1 |5 518t Grand Central/42 St 9 18 18 27 67% 
Lexington Avenue LX-4-JR4 |М Grand Central/42 St 51 St 9 18 18 27 67% 

Grand Central South 

Lexington Avenue LX-1-JR-1 S Grand Central/42 St Interlocking 9 18 18 27 67% 
Lexington Avenue LX4-JR-4 |М 14 St/Union Sq Grand Central/42 St 9 18 18 27 67% 
Lexington Avenue LX-1-JR-1 |5 Grand Central South Interlocking 14 St/Union Sq 9 18 18 27 67% 
Lexington Avenue LX-1-JR-1 |5 14 St/Union Sq Brooklyn Bridge 9 18 18 23 18% 
Lexington Avenue LX-4-JR4 |М Brooklyn Bridge 14 St/Union Sq 9 18 18 26 69% 
Lexington Avenue LX-4-JR-4 | S/N Brooklyn Bridge South Brooklyn Bridge North 9 18 18 30 60% 
42nd Street Shuttle 42-S-1 SIN Times Sq Shuttle Grand Central Shuttle е 10 10 10 100% 
42nd Street Shuttle 42-94 SIN Times Sq Shuttle Grand Central Shuttle e 10 10 10 100% 
Lenox Av/White Plains Rd | МР-М N E 180 St Bronx Park East 9 14 14 26 54% 


Notes: 


1. Capacity is shown on a segment-specific basis. Available capacity may not be usable given constraints elsewhere in the network for a given service. 


2. Times Sq-Grand Central service delivery and capacity reflect one-way operation. Bidirectional service delivery on each track is double the train volumes shown. 
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G.0 Revision History — Not Applicable 
G.1 Input Data, Assumptions, and Methodology 
G.1.1 Rolling Stock 


The CBTC simulations are based on R188 vehicle performance under high rate (CBTC mode) 
acceleration. The older R62/R62A fleet is not compatible with CBTC ATO operation and will be 
limited to lines without CBTC until retirement. The R142/R142A fleet is not "CBTC ready” but 
NYCT is planning midlife overhauls that will enable these cars to operate under CBTC. The R142 
fleet (1,030 cars) is planned for overhaul from 2020 to 2024. Тһе R142A fleet (220 cars) is planned 
for overhaul from 2020 to 2021. It is assumed that their resultant performance under CBTC will 
be virtually the same as that of the R188 fleet under high rate (CBTC mode) acceleration. 


G.1.1.1 | Physical and Performance Characteristics 

Table G.1-1 compares the Kawasaki R188 performance with the R62/R62A and 
R142/R142A cars used in the A-Division wayside signaling simulations. Additional figures 
in this section show the per-car tractive effort/propulsion current (AW2) and braking effort 
curves (AW3). The braking effort curves show total per-car braking effort, along with a 
sub-division separating electrical (dynamic/regenerative) braking from friction braking. In 
general, most of the braking effort of these vehicle types is achieved through 


dynamic/regenerative braking. For all vehicle type the mechanical resistance was 
modeled using Davis Coefficients and train resistance formula: 


TR = 1.3W + 29n + 0.045WV + [0.0024 + 0.00034(Q – 1]AV?, where: 
TR = Total train resistance in pounds force 
W = Total train weight in tons 
n = number of axles in the train 
V = Train speed in miles per hour 
А = Frontal area in square feet 


Q = Number of cars in the train 
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Table G.1-1. A-Division Rolling Stock Characteristics for Simulation 


Bombardier/ 

Bombardier Kawasaki 
Model R62/R62A R142/R142A Kawasaki R188 
Length (feet) 51.05 51.3 51 
Weight (pounds) — AWO 74,593 71,964 70,527 
Passenger Capacity (Seated) 44 37 37 
Passenger Capacity (Total) - AW3 182 182 183 
Number of Axles 4 4 4 
Maximum Operating Speed (mph) 50 50 50 
Nominal Acceleration (mph/s) 2.5 2.5 2.5 
Service Brake Rate (mph/s) 3.0 3.0 3.0 
Rotational Mass (96) 8.0 8.0 8.0 
Frontal Area (ft?) 100 102 102 


Please note that the Nominal Acceleration value is not indicative of overall time to attain 


maximum speed. 


Figure G.1-1: TE/Current for R188 Model at AW2, CBTC Mode 
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Figure G.1-2: BE for R188 Model at AW3, CBTC Mode 
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G.1.2 Infrastructure 


Track alignment includes vertical profile (grades), horizontal alignment (curves), and points of 
switch. lt also includes the underlying stationing/chainage system with associated equations 
(“equalities”) to account for disconnects in continuous stationing/chainage. Maximum operating 
speeds, which differ in terms of existing and CBTC operations, are also described below. These 
speeds differ because many speeds today are artificially constrained due to limited signal design 
braking distance ahead (requiring enforced speed restrictions to limit attainable speed with 
attendant reduction in required braking distance) and the intermittent nature of NYCT's current 


speed enforcement technologies. 
G.1.2.1 Grades and Curves 


Vertical profile (grades) and horizontal alignment (curves) are unchanged from the 
wayside signaling simulation model. 


G.1.2.2 Points of Switch 


Points of switch are unchanged from the wayside signaling simulation model. 


G.1.2.3 Chainage Equations (Equalities) 


Chainage equations are unchanged from the wayside signaling simulation model. 
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G.1.2.4 Platform Limits 


Station platform limits and configurations (island versus side layout) are unchanged from 
the wayside signaling simulation model. 


G.1.2.5 | Communications-Based Train Control Speeds 


NYCT provided CBTC criteria for curve and diverging switch speeds, as shown in Table 
G.1-2. NYCT CPM Signals and MOW Engineering agreed that the Normal Average 
Operating Speed was too conservative as a regular curve speed limit. Instead, it was 
agreed that maximum speed of V4 + 1/3 (V6-V4) should be used. 


Table G.1-2. Summary of NYCT CBTC Speed Policy Standards for 
Curves and Turnouts 


Normal High Not-To-Exceed Speed 
Normal Average Operating Speed (Safe Speed 
Operating Speed Limit Absolute Limit) 
Regular Curves V4 V6 V11 
Standard AREMA Turnouts V1.5 V6 V9 
Tangential NYCT Turnouts V3 V6 V9 


As an example, the sharp curve between Saratoga and Sutter Avenue - Rutland Road 
Stations on the New Lots Avenue Line is presently controlled by GT20 signals. The curve 
has a tight 296-foot radius and 4.46 inches of actual super-elevation. A review of event 
recorder data shows three trips traversing the curve with average speeds of about 15, 18 
and 20 MPH. Under CBTC, the curve will support a V4 (Normal Average Operating 
Speed) of 25 MPH and a V6 (Normal High Operating Speed Limit) of 28 MPH. The 
simulated CBTC limit will be 26 MPH based on the direction from NYCT МОМ Engineering 
and CPM Signals to apply a maximum speed as one-third of the span between the two 
computed speeds. With assumed speedometer error, the typical ATO train should 
traverse the curve at about 25 MPH, a significant improvement versus today's speed. 


Table G.1-3 shows the CBTC speeds for standard NYCT turnouts of varying frog angles. 
The V9 speeds shown in Table G.1-3 are for reference only. 
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Table G.1-3. CBTC Speeds for Standard Turnouts 


Comfort Speed (mph) 
Turnout No. Standard V6 Speed V9 Speed 
(Frog Angle) Radius (ft.) AREMA Tangential (mph) (mph) 
3.5 120 7 N.A. 13 16 
4 151 7.5 11 15 18 
4.5 191 8 N.A. 17 21 
5 235 9 13 19 23 
6 339 11 16 22.5 27 
7 461 13 18.5 26 32 
8 603 15 21 30 37 
9 763 17 24 34 41 
10 942 19 26.5 37.5 46 
11 1139 21 29 41 51 
12 1356 22.5 32 45 55 
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Figure G.1-3: CBTC Safe Braking Model 
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One of the critical CBTC assumptions is the issuance of Movement Authority Limits 
(MALs) and speed targets at end-of-track locations (such as Flatbush Avenue - Brooklyn 
College) and at locations where station platform abut interlockings (such as Grand Central 
- 42 Street northbound). According to NYCT, the Flushing Line Contract S-32723 КЕ! 
#228 (October 19, 2017) addresses this “Slack Protection” issue due to the end-of-track 
configuration at Flushing Main Street. NYCT directed that the full platform have an 
enforced 20 mph limit and that the last 113 ft of the platform have a 6 MPH limit. NYCT 
directed that the MAL speed be computed with a 5 MPH target at the bumper, allowing 
trains to fully berth without a double stop. 


Figure G.1-4 shows the velocity profile associated with this implementation in green and 
the TrainOps® simulation emulation of “Slack Protection" in orange. 


Figure G.1-4: Slack Protection at Flushing Main Street 


-+- flushing Main Street СВТС Braking Profile == TrainOps 
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G.1.2.6 | Communications-Based Train Control Braking Distance Model and System 
Latencies 


CBTC safe braking distance models are considerably more complex than traditional 
wayside safe braking distance models. In the case of CBTC models, multiple safe braking 
distance model stages are required. There are typically four stages: 


e Stage 1 — Code Recognition Time (Maintain Speed), reflecting the time for the 
vehicle to interpret the commands from the wayside; 


e Stage 2 — Run-Away Acceleration (Acceleration), reflecting a wrong-side failure of 
non-vital propulsion equipment or a train that was simply in full acceleration at the 
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start of the safe braking distance model (this will be based on the CBTC or nigh- 
rate acceleration curve as shown in Figure G.1-6; 


e Stage 3 — Power Removal Time (Maintain Speed), reflecting time to remove 
traction power and to begin to apply the brakes; and 


e Stage 4 — Brake to Stop ог to civil speed target. 


The CBTC model parameters are defined in Table G.1-4 and shown graphically in Figure 
G.1-5. This applies to both the safe braking distance model (profile to a stop signal) and 
safe reducing distance model (profile to a civil speed restriction). 


Table G.1-4. NYCT CBTC Simulation Parameters 


Item # | Parameter NYCT Value Description 
CBTC Vehicle Performance for Computation of Movement Authorities 
Overspeed detection Runaway acceleration based on high rate 
1 time (runaway 2.0 sec CBTC train performance. Also covers train 
acceleration) that is underspeed and accelerating. 
Power removal time Runaway acceleration based on high rate 
2 Е 0.650 зес Е 
(runaway acceleration) CBTC train performance. 
Jerk rate limit of 2mph/s/s between #2 and 
3 Coast/brake build-up 2.0 sec #4 causes total of coasting and brake 
build-up to be about 2 sec. 
NYCT is using -1.4 mph/s on Queens 
4 EE 7 -1.8 mph/s Boulevard Line CBTC but recent vehicle 
tests show support for a higher GEBR. 
Allowance in the Safe Braking Distance 
ATP overspeed model to prevent nuisance 
5 1.5 mph à 222 
айоуапсе alarms/penalties when train is 
approaching maximum authorized speed. 
Allowance in the Safe Braking Distance 
Worst case model to accommodate a train that is 
6 2.0 mph - 
speedometer error actually moving faster than speedometer 


results. 


Buffer distance ahead of 


CBTC System Performance 


Safety buffer separate from any 
accounting of Positional Uncertainty (see 


update interval 


í train on below). NYCT indicates this is already 
accounted for in braking model. 
Safety buffer separate from any 
8 Buffer distance behind ой accounting of Positional Uncertainty (see 
train below). NYCT indicates this is already 
accounted for in braking model. 
Maximum train to For headway (following move) purposes, 
9 wayside communication | 500 ms x 2 cycles = 1.0 sec based on Thales "FLNY Timing Analysis — 
time CBTC" document. 
: | For headway (following move) purposes, 
10 Wayside to Tan 500 ms x 2 cycles = 1.0 sec based on АЦЕ “FLNY . - 
communication » 
CBTC" document. 
For headway (following move) purposes, 
11 Оп board computer 350 ms x 2 cycles = 0.7 sec о i diues b La. 


suggestion by NYCT CBTC Team. 
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Table G.1-4. NYCT CBTC Simulation Parameters 


Item # | Parameter NYCT Value Description 
Will adjust vehicle speed down by 195 in 
Maximum speed 1% network simulation (not in computation of 
12 measurement error (modeled in TrainOps® as Schedule CBIC safe braking шише M 
à separation) for conservative trip time and 
(mph) Margin) à 
capacity assessment. For example, 50 
mph will be adjusted to 49.5 mph. 
Applied separately to both front and back 
of train. NYCT value is based on assumed 
maximum 1000 ft separation between 
43 Maximum positional 30 ft transponders with maximum possible 396 
uncertainty ` accumulated error. Applies to both train 
ahead (could be closer than computed) 
and train behind (could be closer than 
computed). 
Higher than GEBR due to lack of need for 
: vitality. NYCT has suggested 2.3 to 2.4 
14 o station stöp prake 2.1 mph/s mph/s. However, a sample of 10 Car 8116 
stops yielded 2.11 mph/s and a sample of 
10 Car 8112 stops yielded 1.83 mph/s. 
Treat interlocking route as entirely Intermediate signals allow subdivision of 
15 CBTE MAL targets occupied or entirely unoccupied CBTC Movement Authority within 
within interlockings ; 8 A : : A А : 
unless intermediate signals installed | interlocking but only signal-to-signal. 
CBTC MAL updates NYCT has indicated that it does not use 
16 after interlocking sectional route release within 
sectional route release interlockings. 
е Atrain berthed in the station 
won't move until it has a MAL 
that will let it clear the station. 
"Usable Platform" Limits must be 
cleared. The distance from the 
berthing position to the end of the 
usable platform varies, but 
typically not more than 15 feet + 
train length + distance from the 
Station Movement end of the departing train's MAL 
17 Authorities prevent to the rear of a train ahead, say Per NYCT MOW Engineering 10/30/2018 
partial berthing 70-100 feet. 
е Once the train berthed in the 
station moves, absent any 
restriction such as a Home Signal 
at the exiting end that prevents a 
train from berthing, the following 
train can enter. 
e On top of this, communication 
and reaction delays have to be 
added. 
With bumper at end of platform, 
platform limits enforced at 20 mph | | Р А 
18 Епа vi track approach with last 113 ft enforced at 6 трћ. E бзш. functionality, emulating 
speeds Bumper enforced at 5 mph based on US а 
its structural design. 
With interlocking home signal at end 
a 2 Р of platform at stop, platform limits 
о m RA entoreed at 20 mph with last 113 ii Slack Protection functionality, emulatin 
19 P enforced at 6 mph. Signal at stop yo 9 


interlocking signal at 
stop 


enforced at 5 mph based on 
approximate distance from trip stop 
to converging route fouling point. 


Flushing Line 
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Figure G.1-6: CBTC (Moving Block and Virtual Moving Block) Train Performance Modelling 
Showing Both Civil Speed and Train Ahead (“Stop Signal") Profiling 
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6.1.2.7 Interlocking Route Establishment and Release Times 
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G.1.3 Operations 
G.1.3.1 | Schedules 


NYCT directed that revised CBTC operating plans with higher service delivery targets be 
assumed for the future baseline simulation. The schedules are based on the operating 
plans developed for Phases I-II. Timepoints were kept the same as in Phases 1-11 as much 
as possible. Similar to Phase 1-11 schedules, off-peak service plans and patterns were 
based on 2019 NYCT subway schedules with added service in the peak periods to attain 
a 30 TPH service level on most A-Division segments. By retaining existing levels of 
service in the midday and overnight hours, the future baseline plan features more intensive 
"ramp up" and "ramp down" operations that stress terminals and yard/mainline interfaces. 
Refer to Section G.2 for CBTC operating plans for each line. 


The future baseline plan developed by LTK recognizes Nostrand Junction as one of the 
critical A-Division bottlenecks. Because of the track layout, the total of O, @ and © service 
to Flatbush Avenue and on the local track to Utica Avenue cannot exceed 30 TPH. The 
resultant peak period train volumes are: 

e @ Line -30 ТРН 

e @Line-13 ТРН 

e QLine - 13 ТРН 

e @Line — 21 ТРН 

e QLine — 9 ТРН, and 

e QLine — 30 ТРН 


This results in the combined апа @ Lines at 26 TPH, the combined @ and © Lines at 
30 TPH and the @ and @ Lines each at 30 TPH. The future baseline plan schedules the 
30 TPH volume for at least two hours in the peak — approximately 7 a.m. to 9 a.m. and 
4:30 p.m. to 6:30 p.m. The off-peak A-Division operating plans are based on the same 
RTIF source files as the baseline calibration simulation, as shown in Table G.1-6. 
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Table G.1-6. NYCT RTIF Existing Operating Plan Source Files 


for A-Division Simulation 


Line Description Effective Date 
9 Broadway-7 Avenue Local May 2, 2018 
[2] Broadway-7 Avenue Express May 15, 2018 
e Broadway-7 Avenue Express May 15, 2018 
[4] Lexington Avenue Express May 25, 2018 
o Lexington Avenue Express May 15, 2018 
[6) Lexington Avenue Local May 15, 2015 
9 Grand Central — Times Square Shuttle March 23, 2017 


G.1.3.2 Passenger Loads 


The simulated A-Division fleets have load weighing capabilities that generally adjust 
tractive effort and braking effort to achieve comparable performance for a range of 
passenger loading conditions. 
experience modestly degraded acceleration and deceleration. Referring to the passenger 
capacities per car in Table G.1-1, the following Simulated Passenger Load definitions 
referenced in Table G.1-7 apply: 


е Seated: All seats occupied by passengers; 


e Standing Light: 
standing space occupied by passengers; 


Only at "Standing Heavy" loads do A-Division cars 


All seats occupied by passengers and one-third of maximum 


e Standing Medium: All seats occupied by passengers and two-thirds of maximum 
standing space occupied by passengers; and 


e Standing Heavy: All seats occupied by passengers and all the standing space 
occupied by passengers. 


Table G.1-7 summarizes the assumed passenger load in simulation by A-Division Line, 
direction, and trip start time. Consistent with the NYCT RTIF file input, some of the O Line 
trips are considered as ӨХ trips (express іп the Bronx). Similarly, some of the Ө Line 
trips are considered as ЭХ trips (express in the Bronx). 


Table G.1-7. A-Division Assumed Passenger Loadings 
by Line, Direction and Time 


Line Direction Start Time End Time Simulated Passenger Load 

11) М 0:00 6:00 Seated 

@ 5 0:00 6:00 Seated 

[1] М 6:00 9:00 Standing Light 

о 5 6:00 9:00 Standing Medium 

Ф № 9:00 16:00 Standing Light 

Ф 5 9:00 16:00 Standing Light 

Ф № 16:00 19:00 Standing Medium 

Ф 5 16:00 19:00 Standing Light 
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Table G.1-7. A-Division Assumed Passenger Loadings 
by Line, Direction and Time 


Line Direction Start Time End Time Simulated Passenger Load 
9 N 19:00 0:00 Seated 

9 s 19:00 0:00 Seated 

e N 0:00 6:00 Seated 

e S 0:00 6:00 Seated 

[2] М 6:00 9:00 Standing Medium 
е 5 6:00 9:00 Standing Medium 
е М 9:00 16:00 Standing Light 
[27 S 9:00 16:00 Standing Light 
о М 16:00 19:00 Standing Medium 
о $ 16:00 19:00 Standing Medium 
в М 19:00 0:00 Seated 

e S 19:00 0:00 Seated 

9 М 0:00 6:00 Seated 

o S 0:00 6:00 Seated 

9 М 6:00 9:00 Standing Medium 
9 5 6:00 9:00 Standing Medium 
е М 9:00 16:00 Standing Light 
9 5 9:00 16:00 Standing Light 
9 М 16:00 19:00 Standing Medium 
9 5 16:00 19:00 Standing Medium 
9 М 19:00 0:00 Seated 

9 5 19:00 0:00 Seated 

о М 0:00 6:00 Seated 

о 5 0:00 6:00 Seated 

[4] N 6:00 9:00 Standing Heavy 
[4] S 6:00 9:00 Standing Heavy 
[4] N 9:00 16:00 Standing Light 
[4] S 9:00 16:00 Standing Light 
[4] N 16:00 19:00 Standing Heavy 
[4] S 16:00 19:00 Standing Heavy 
о М 19:00 0:00 Seated 

о 5 19:00 0:00 Seated 

9 М 0:00 6:00 Seated 

9 5 0:00 6:00 Seated 

9 N 6:00 9:00 Standing Heavy 
e S 6:00 9:00 Standing Heavy 
o N 9:00 16:00 Standing Light 
o S 9:00 16:00 Standing Light 
o N 16:00 19:00 Standing Heavy 
[5] S 16:00 19:00 Standing Heavy 
6 N 19:00 0:00 Seated 

© 5 19:00 0:00 Seated 

Өх М 0:00 6:00 Seated 

Өх 5 0:00 6:00 Seated 
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Table G.1-7. A-Division Assumed Passenger Loadings 
by Line, Direction and Time 


Line Direction Start Time End Time Simulated Passenger Load 
Ox N 6:00 9:00 Standing Heavy 
Ox 5 6:00 9:00 Standing Heavy 
өх М 9:00 16:00 Standing Light 
Ox 5 9:00 16:00 Standing Light 
өх М 16:00 19:00 Standing Heavy 
Өх 5 16:00 19:00 Standing Heavy 
өх М 19:00 0:00 Seated 

өх 5 19:00 0:00 Seated 

[6] N 0:00 6:00 Seated 

[6] S 0:00 6:00 Seated 

[6] N 6:00 9:00 Standing Medium 
[6] S 6:00 9:00 Standing Medium 
[6] N 9:00 16:00 Standing Light 
[6] S 9:00 16:00 Standing Light 
[6] N 16:00 19:00 Standing Medium 
[6] S 16:00 19:00 Standing Medium 
[6] N 19:00 0:00 Seated 

9 5 19:00 0:00 Seated 

ох М 0:00 6:00 Seated 

ох 5 0:00 6:00 Seated 

ох М 6:00 9:00 Standing Medium 
ох 5 6:00 9:00 Standing Medium 
ох М 9:00 16:00 Standing Light 
ох 5 9:00 16:00 Standing Light 
ох М 16:00 19:00 Standing Medium 
ох 5 16:00 19:00 Standing Medium 
ох М 19:00 0:00 Seated 

ох 5 19:00 0:00 Seated 

Ө М 0:00 6:00 Зеајед 

6 5 0:00 6:00 Зеајед 

6 N 6:00 9:00 Standing Medium 
6 5 6:00 9:00 Standing Medium 
6 N 9:00 16:00 Standing Medium 
6 5 9:00 16:00 Standing Medium 
6 N 16:00 19:00 Standing Medium 
6 5 16:00 19:00 Standing Medium 
е М 19:00 0:00 Зеајед 

6 5 19:00 0:00 Зеајед 


G.1.3.3 Train Consists 


All simulated train consists, except for the Grand Central — Times Square shuttle, are 10- 
car R188 consists operating in CBTC ("high rate") mode. 
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G.1.3.4 Dwell Times 


NYCT Operations Planning developed an extensive database of dwell times, specific to 
stations, lines, directions and times of day. This was based on ATS data and the use of 
conversion actors to convert track circuit occupancy ("trigger points") into actual wheel 
stop/wheel start dwell times. These dwells range from 20 seconds to 60 seconds, of which 
about 12 seconds is Conductor reaction time to open the doors, door cycle time and Train 
Operator reaction time to begin moving the train. Dwell times vary by time of day (morning 
peak period, evening peak period or off-peak), by direction, by track and by line. These 
dwell times have been applied to both the wayside and CBTC simulation models. 


The dwell times in the CBTC simulation are somewhat more optimistic than the dwell times 
NYCT currently reports under wayside operations. 


The longest simulated dwells are at the following stations: 
• President Street (60 seconds northbound in the evening); 


e Grand Central - 42 Street (55 seconds northbound on Track 3 in the evening, 50 
seconds southbound on Track 2 in the morning); 


• 14 Street - Union Square (50 seconds southbound on Track 1 in the evening, 50 
seconds southbound on Track 2 in both the morning and evening); and 


e East 180 Street (65 seconds northbound on Track M in the evening). 
A minimum dwell of 20 seconds was assigned even if ATS data showed a lower average 
dwell. The resultant dwells for simulation are shown in Table G.1-8 (the € and Ө Lines) 
and Table G.1-9 (ће @, G and Q Lines). 
NYCT provided overnight service dwell times that are not reflected in Table G.1-9 such as 


for ће @ Line that provides local service between Crown Heights - Utica Avenue and New 
Lots Avenue when the Ө Line is not operating. 


Table G.1-8. Dwell Time Inputs 6), O and OLines 


Ө Line Q Line © Line 

AM PM Off- AM PM Off- AM PM Off- 
Station Track | Dir | Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 
Nevins Street 1 S 30 35 30 30 35 30 
Nevins Street 4 N 30 25 25 30 25 25 
Atlantic Avenue 1 S 25 35 25 25 35 25 
Atlantic Avenue 4 N 35 25 25 35 25 25 
Bergen Street 1 S 20 20 20 20 20 20 
Bergen Street 4 N 20 20 20 20 20 20 
Grand Army Plaza 1 S 25 25 25 25 25 25 
Grand Army Plaza 4 N 25 20 20 25 20 20 
Eastern Pkwy-Bklyn Museum 1 S 25 25 25 25 25 25 
Eastern Pkwy-Bklyn Museum 4 N 20 20 20 20 20 20 
Franklin Avenue 1 S 35 40 30 35 40 30 
Franklin Avenue 4 N 35 35 35 35 35 35 
President Street 2 S 30 30 30 
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Table G.1-8. Dwell Time Inputs 6), Oand OLines 


Ө Line Q Line © Line 

Station Track | Dir | Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 
President Street 3 N 50 60 40 
Sterling Street 2 5 20 20 20 
Sterling Street 3 N 20 20 20 
Winthrop Street 2 S 20 20 20 
Winthrop Street 3 N 20 20 20 
Church Avenue 2 S 30 30 30 
Church Avenue 3 N 30 25 25 
Beverly Rd 2 S 25 20 25 
Beverly Rd 3 N 20 20 20 
Newkirk Avenue 2 S 30 30 30 
Newkirk Avenue 3 N 20 20 20 
Nostrand Avenue 1 S 25 30 25 25 30 25 
Nostrand Avenue 4 N 30 40 25 30 40 25 
Kingston Avenue 1 S 20 25 20 20 25 20 
Kingston Avenue 4 N 20 20 20 20 20 20 
Crown Heights - Utica Avenue 1 S 30 40 35 30 40 35 
Crown Heights - Utica Avenue 4 N 40 45 30 40 45 30 
Sutter Avenue - Rutland Rd 1 S 20 25 20 20 25 20 
Sutter Avenue - Rutland Rd 4 N 25 20 20 25 20 20 
Saratoga Avenue 1 S 25 30 30 25 30 30 
Saratoga Avenue 4 N 35 30 30 35 30 30 
Rockaway Avenue 1 S 20 25 20 20 25 20 
Rockaway Avenue 4 N 25 20 20 25 20 20 
Junius Street 1 S 20 25 20 20 25 20 
Junius Street 4 N 20 20 20 20 20 20 
Pennsylvania Avenue 1 S 20 25 20 20 25 20 
Pennsylvania Avenue 4 N 20 20 20 20 20 20 
Van Siclen Avenue 1 S 25 30 25 25 30 25 
Van Siclen Avenue 4 N 20 20 20 20 20 20 
Hoyt Street 1 S 20 20 20 20 20 20 
Hoyt Street 4 N 25 20 20 25 20 20 
Borough Hall 2 S 20 25 20 20 25 20 
Borough Hall 3 N 25 25 25 25 25 25 
Clark Street 2 S 20 25 20 20 25 20 
Clark Street 3 N 25 25 20 25 25 20 
Wall Street 2 S 30 30 25 30 30 25 
Wall Street 3 N 30 35 30 30 35 30 
Fulton Street 2 S 35 35 30 35 35 30 
Fulton Street 3 N 30 35 30 30 35 30 
Park PI 2 S 30 30 25 30 30 25 
Park PI 3 N 30 40 30 30 40 30 
Rector Street 1 S 25 20 25 
Rector Street 4 N 20 20 20 
Cortlandt Street 1 S 20 20 20 
Cortlandt Street 4 N 20 20 20 
Chambers Street 1 S 30 25 25 
Chambers Street 2 S 35 30 30 35 30 30 
Chambers Street 3 N 30 35 30 30 35 30 
Chambers Street 4 N 25 25 25 
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Table G.1-8. Dwell Time Inputs 6), Oand OLines 


Ө Line Q Line © Line 
Station Track | Dir | Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 
Franklin Street 1 5 20 20 20 20 
Franklin Street 4 N 20 20 20 20 
Canal Street 1 S 20 20 20 20 
Canal Street 4 N 20 20 20 20 
Houston Street 1 S 20 20 20 20 
Houston Street 4 N 20 25 20 20 
Christopher Street-Sheridan Sq 1 S 20 20 20 20 
Christopher Street-Sheridan Sq 4 N 20 20 20 20 
14 Street 1 S 30 25 25 25 
14 Street 2 S 30 25 25 30 25 25 
14 Street 3 N 25 35 25 25 35 25 
14 Street 4 N 30 30 25 25 
18 Street 1 S 20 20 20 20 
18 Street 4 N 20 25 20 20 
23 Street 1 S 20 20 20 20 
23 Street 4 N 20 25 20 20 
28 Street 1 S 20 20 20 20 
28 Street 4 N 20 25 20 20 
34 Street-Penn Station 1 S 30 30 30 30 
34 Street-Penn Station 2 S 35 35 30 35 35 30 
34 Street-Penn Station 3 N 40 45 30 40 45 30 
34 Street-Penn Station 4 N 35 35 25 25 
Times Sq-42 Street 1 S 50 50 40 40 
Times Sq-42 Street 2 S 50 50 35 50 50 35 
Times Sq-42 Street 3 N 45 50 35 45 50 35 
Times Sq-42 Street 4 N 45 50 35 35 
50 Street 1 S 25 25 20 20 
50 Street 4 N 25 30 25 25 
59 Street-Columbus Circle 1 S 35 30 30 30 
59 Street-Columbus Circle 4 N 30 35 30 30 
66 Street 1 S 25 25 20 20 
66 Street 4 N 20 25 20 20 
72 Street 1 S 35 30 30 30 
72 Street 2 S 35 30 25 35 30 25 
72 Street 3 N 25 35 25 25 35 25 
72 Street 4 N 30 35 30 30 
79 Street 1 S 25 20 20 20 
79 Street 4 N 20 20 20 20 
86 Street 1 S 20 20 20 20 
86 Street 4 N 20 25 20 20 
96 Street 1 S 40 35 35 35 
96 Street 2 S 40 30 30 40 30 30 
96 Street 3 N 30 35 30 30 35 30 
96 Street 4 N 30 45 30 30 
103 Street 1 S 25 20 20 
103 Street 4 N 20 25 20 
Cathedral Pkwy-110 Street 1 S 25 20 20 
Cathedral Pkwy-110 Street 4 N 20 25 20 
116 Street-Columbia University 1 S 20 20 20 
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Table G.1-8. Dwell Time Inputs 6), Oand OLines 


Ө Line © Line © Line 
Station Track | Dir | Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 
116 Street-Columbia University 4 N 20 20 20 
125 Street 1 S 20 20 20 
125 Street 4 N 20 20 20 
137 Street-City College 1 S 30 20 30 
137 Street-City College 4 N 25 30 25 
145 Street 1 S 20 20 20 
145 Street 4 N 20 20 20 
157 Street 1 S 25 20 20 
157 Street 4 N 20 20 20 
168 Street 1 S 20 20 20 
168 Street 4 N 20 20 20 
181 Street 1 S 25 20 20 
181 Street 4 N 20 25 20 
191 Street 1 S 20 20 20 
191 Street 4 N 20 20 20 
Dyckman Street 1 S 20 20 20 
Dyckman Street 4 N 20 20 20 
207 Street 1 S 20 20 20 
207 Street 4 N 20 20 20 
215 Street 1 S 20 20 20 
215 Street 4 N 20 20 20 
Marble Hill-225 Street 1 S 20 20 20 
Marble Hill-225 Street 4 N 20 20 20 
231 Street 1 S 25 20 20 
231 Street 4 N 20 25 20 
238 Street 1 S 20 20 20 
238 Street 4 N 20 25 25 
Central Park North-110 Street 2 S 25 25 25 25 25 25 
Central Park North-110 Street 3 N 30 35 30 30 35 30 
116 Street OO 2 S 25 25 25 25 25 25 
116 Street OO 3 N 20 25 20 20 25 20 
125 Street ӨӨ 2 S 25 25 20 25 25 20 
125 Street @ Ө 3 N 25 30 25 25 30 25 
135 Street 2 S 25 25 25 25 25 25 
135 Street 3 N 30 40 30 30 40 30 
145 Street O 1 S 25 25 25 
145 Street O 4 N 30 45 30 
149 Street-Grand Concourse 2 S 50 40 45 
149 Street-Grand Concourse 3 N 25 35 25 
3 Avenue-149 Street 2 S 40 25 25 
3 Avenue-149 Street 3 N 25 35 25 
Jackson Avenue 2 S 40 25 25 
Jackson Avenue 3 N 25 25 25 
Prospect Avenue 2 S 25 20 25 
Prospect Avenue 3 N 20 25 20 
Intervale Avenue 2 S 20 20 20 
Intervale Avenue 3 N 20 20 20 
Simpson Street 2 S 30 30 30 
Simpson Street 3 N 25 30 30 
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Table G.1-8. Dwell Time Inputs 6), Oand OLines 


Ө Line Q Line © Line 
Station Track | Dir | Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 
Freeman Street 2 5 20 20 20 
Freeman Street 3 N 20 20 20 
174 Street 2 S 25 25 25 
174 Street 3 N 25 25 25 
ns YO Sq-E Tremont 2 S 30 30 30 
аа Sq-E Tremont 3 N 30 30 30 
E 180 Street 2 5 40 35 35 
E 180 Street 3 N 45 65 55 
Bronx Park East 2 S 30 25 25 
Bronx Park East 3 N 20 20 20 
Pelham Pkwy OG 2 S 20 20 20 
Pelham Pkwy OG 3 N 20 25 20 
Allerton Avenue 2 S 25 25 25 
Allerton Avenue 3 N 20 20 20 
Burke Avenue 2 S 20 20 20 
Burke Avenue 3 N 20 20 20 
Gun Hill Rd 00 2 S 25 25 25 
Gun Hill Rd 00 3 N 25 30 30 
219 Street 2 S 20 20 20 
219 Street 3 N 20 20 20 
225 Street ӨӨ 2 S 20 20 20 
225 Street 00 3 N 20 25 25 
233 Street 2 S 20 20 20 
233 Street 3 N 20 20 20 
Nereid Avenue 2 S 25 25 25 
Nereid Avenue 3 N 25 30 35 
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Table G.1-9. Dwell Time Inputs Ө, Gand QLines 


Q Line O Line @Line 


AM PM Off- AM PM Off- AM PM Off- 


Station Track Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 


е 
= 


Nevins Street 25 30 30 25 30 30 


Nevins Street 30 25 25 30 25 25 


Atlantic Avenue 25 


Atlantic Avenue 25 35 25 25 35 25 


Atlantic Avenue 45 35 35 45 35 35 


Atlantic Avenue 25 
Bergen Street 20 
Bergen Street 20 
Grand Army Plaza 25 
Grand Army Plaza 20 
Eastern Pkwy-Bklyn Museum 25 
Eastern Pkwy-Bklyn Museum 20 
Franklin Avenue 30 


Franklin Avenue 25 35 25 25 35 25 


Franklin Avenue 35 30 30 35 30 30 


Franklin Avenue 35 
President Street 30 30 30 
President Street 50 60 40 
Church Avenue 30 30 30 
Church Avenue 30 25 25 
Beverly Rd 25 20 25 
Beverly Rd 20 20 20 
Newkirk Avenue 30 30 30 
Newkirk Avenue 20 20 20 
Nostrand Avenue 25 
Nostrand Avenue 25 
Kingston Avenue 20 
Kingston Avenue 20 
Crown Heights - Utica Avenue 35 
Crown Heights - Utica Avenue 30 


Sutter Avenue - Rutland Rd 20 20 25 20 


Sutter Avenue - Rutland Rd 20 25 20 20 


30 25 30 30 
30 35 30 30 


Saratoga Avenue 
Saratoga Avenue 


Rockaway Avenue 20 20 25 20 


Rockaway Avenue 20 25 20 20 


Junius Street 20 20 25 20 


Junius Street 20 20 20 20 


Pennsylvania Avenue 20 20 25 20 


Pennsylvania Avenue 20 20 20 20 


Van Siclen Avenue 25 25 30 25 


Van Siclen Avenue 20 20 20 20 


138 Street - Grand Concourse 40 25 25 40 25 25 


138 Street - Grand Concourse 45 40 45 45 40 45 


35 35 30 35 35 30 
35 35 25 35 35 25 


Fulton Street 
Fulton Street 


по | ојл |ajaja jaja ja fa | jaja | д | - | 5 jaja — ~ | — | ~ | — | со | ко | со | по | по | по | о | по | 5 | со | о | | | ~ | ~ | ~ | ~ | — | ~ | со | по | ~ | 02 | о 
фо оо ооо ооо о |Z | 


Wall Street 30 35 30 30 35 30 
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Table G.1-9. Dwell Time Inputs Ө, Gand QLines 


Q Line O Line @Line 


AM PM Off- AM PM Off- AM PM Off- 


Station Track Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 


е 
= 


Wall Street 30 30 25 30 30 25 


Bowling Green 30 35 30 30 35 30 


Bowling Green 35 35 25 35 35 25 


Grand Central - 42 Street 50 45 40 50 45 40 


Grand Central - 42 Street 45 55 40 45 55 40 


Grand Central - 42 Street 35 40 45 35 
33 Street 25 25 25 25 
33 Street 25 25 35 25 
28 Street 25 30 30 25 
28 Street 25 25 30 25 
23 Street 20 25 25 20 
23 Street 20 20 25 20 
14 Street - Union Sq 40 40 50 40 


3 N 

2 S 

3 N 
Borough Hall 2 S 30 35 30 30 35 30 
Borough Hall 3 N 35 30 30 35 30 30 
3 Avenue – 138 Street 2 S 35 20 20 
3 Avenue – 138 Street M S 30 20 
3 Avenue – 138 Street M N 30 30 
3 Avenue – 138 Street 3 N 25 35 30 
125 Street 1 S 45 30 30 45 30 30 
125 Street 2 S 40 30 30 
125 Street 3 N 35 45 35 35 45 35 
125 Street 4 N 35 30 50 35 
116 Street 1 S 25 30 25 25 
116 Street 4 N 25 25 30 25 
110 Street 1 S 20 25 20 20 
110 Street 4 N 20 20 25 20 
103 Street 1 S 20 25 20 20 
103 Street 4 N 20 20 25 20 
96 Street 1 S 25 30 25 25 
96 Street 4 N 20 20 25 20 
86 Street 1 S 25 30 30 25 
86 Street 2 S 35 30 30 35 30 30 
86 Street 3 N 30 35 30 30 35 30 
86 Street 4 N 20 20 30 20 
77 Street 1 S 30 30 35 30 
77 Street 4 N 20 25 30 20 
68 Street - Hunter College 1 S 20 25 30 20 
68 Street - Hunter College 4 N 20 25 30 20 
59 Street 1 S 25 35 35 25 
59 Street 2 S 40 35 30 40 35 30 
59 Street 3 N 30 35 30 30 35 30 
59 Street 4 N 25 30 35 25 
51 Street 1 S 30 35 40 30 
51 Street 4 N 25 35 40 25 
Grand Central - 42 Street 1 S 40 45 45 40 

2 S 

3 N 

4 N 

1 S 

4 N 

1 S 

4 N 

1 S 

4 N 

1 S 

2 S 


14 Street - Union Sq 50 50 45 50 50 45 
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Table G.1-9. Dwell Time Inputs Ө, Gand QLines 


Q Line O Line @Line 


AM PM Off- AM PM Off- AM PM Off- 


Station Track | Dir | Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 
14 Street - Union Sq 3 N 45 45 35 45 45 35 

14 Street - Union Sq 4 N 35 40 40 35 
Astor Pl 1 5 20 20 25 20 
Astor PI 4 N 25 25 30 25 
Bleecker Street 1 S 20 20 25 20 
Bleecker Street 4 N 25 30 25 25 
Spring Street 1 S 20 20 20 20 
Spring Street 4 N 20 20 25 20 
Canal Street 1 S 20 20 20 20 
Canal Street 4 N 30 25 30 30 
Brooklyn Bridge 2 S 30 30 25 30 30 25 

Brooklyn Bridge 3 N 25 30 25 25 30 25 

149 Street-Grand Concourse 1 S 50 40 40 


(4) 


149 Street-Grand Concourse 


(4) 


~ 


35 50 40 


161 Street-Yankee Stadium 45 55 40 


161 Street-Yankee Stadium 30 45 30 


167 Street 30 25 25 
167 Street 20 25 25 
170 Street 25 20 20 
170 Street 20 25 25 


Mt Eden Avenue 20 20 20 


Mt Eden Avenue 20 25 20 


176 Street 20 20 20 


176 Street 
Burnside Avenue 


20 20 20 
25 25 25 


Burnside Avenue 25 25 25 


183 Street 20 20 20 
183 Street 20 25 25 
Fordham Rd 20 20 20 
Fordham Rd 20 25 25 


Kingsbridge Rd 25 20 25 


Kingsbridge Rd 25 25 25 


Bedford Pk Blvd 20 20 25 


Bedford Pk Blvd 25 25 25 


Mosholu Pkwy 20 20 25 


Mosholu Pkwy 25 25 25 


N | 5 | — + | — | 5 | — | 5 | -— | 5 | -— | 5 | - | 5 | — | 5 А + | - | 5 | — | 5 |] — 
фо уо уо 2020200 |Z O| Z и 


149 Street-Grand Concourse 


50 40 45 
өө 


149 Street-Grand Concourse 


3 N 25 35 25 

3 Avenue-149 Street 2 S 40 25 25 

3 Avenue-149 Street 3 N 25 35 25 

Jackson Avenue 2 S 40 25 25 

Jackson Avenue 3 N 25 25 25 

Prospect Avenue 2 S 25 20 25 
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Table G.1-9. Dwell Time Inputs @, Gand @Lines 


Q Line O Line OLine 


AM PM Off- AM PM Off- AM PM Off- 


Station Track | Dir | Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 
Prospect Avenue 3 N 20 25 20 
Intervale Avenue 2 S 20 20 20 
Intervale Avenue 3 N 20 20 20 
Simpson Street 2 S 30 30 30 
Simpson Street 3 N 25 30 30 
Freeman Street 2 S 20 20 20 
Freeman Street 3 N 20 20 20 
174 Street 2 S 25 25 25 
174 Street 3 N 25 25 25 
... Sq-E Tremont 2 S 30 30 30 
аи 54-Е Tremont 30 30 30 


E 180 Street 40 35 35 


E 180 Street 40 75 


E 180 Street 95 


E 180 Street 45 65 55 


Bronx Park East 30 25 25 


Bronx Park East 20 20 20 


Pelham Pkwy 96 20 20 20 


Pelham Pkwy 96 20 25 20 


Allerton Avenue 25 25 25 


Allerton Avenue 20 20 20 


Burke Avenue 20 20 20 


Burke Avenue 20 20 20 


Gun Hill Ra ӨӨ 25 25 25 
Gun Hill Ra ӨӨ 25 30 30 
219 Street 20 20 20 
219 Street 20 20 20 
225 Street ӨӨ 20 20 20 
225 Street ӨӨ 20 25 25 
233 Street 20 20 20 
233 Street 20 20 20 


25 25 25 
25 30 35 


Nereid Avenue 
Nereid Avenue 


Morris Park 20 20 20 


Morris Park 20 20 25 


Pelham Pkwy @ 20 20 20 


Pelham Pkwy O 20 20 20 


Gun Hill RIO 25 20 20 


Gun Hill RIO 20 20 20 


Baychester Avenue 25 20 20 


Baychester Avenue 20 20 20 


Brook Avenue 25 20 20 


оз {№№ {№ | {мүм | о | о | юм юм] ммм юм] омо |< |Z |NN | œ 
20:20 2020120 240 2020120 2020 ии о|о| 2 


Brook Avenue 20 20 20 
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Table G.1-9. Dwell Time Inputs Ө, Gand QLines 


Q Line O Line @Line 

AM PM Off- AM PM Off- AM PM Off- 
Station Track | Dir | Peak | Peak | peak | Peak | Peak | peak | Peak | Peak | peak 
Cypress Avenue 2 5 20 20 20 
Cypress Avenue 3 N 20 20 20 
E 143 Street-Street Mary's 2 S 20 20 20 
Street 
E 143 Street-Street Mary's 


Street 20 20 20 


E 149 Street 20 20 20 


E 149 Street 20 20 20 


Longwood Avenue 20 20 20 


20 20 20 
40 25 30 


Longwood Avenue 
Hunts Point Avenue 


Hunts Point Avenue 40 30 


Hunts Point Avenue 35 35 


Hunts Point Avenue 30 40 35 


Whitlock Avenue 20 20 20 


Whitlock Avenue 20 20 20 


Elder Avenue 20 20 20 


Elder Avenue 20 20 20 


Morrison Avenue-Soundview 20 20 20 


Morrison Avenue-Soundview 20 20 20 


Street Lawrence Avenue 20 20 20 


Street Lawrence Avenue 20 25 20 


Parkchester 20 20 20 
Parkchester 35 30 
Parkchester 55 55 
Parkchester 25 30 


Castle Hill Avenue 20 20 20 


Castle Hill Avenue 20 20 20 


20 20 20 
20 20 20 


Zerega Avenue 
Zerega Avenue 


N | о м юм ам юм ммм юм о ам] юм |N IN] œ 
фи ооо гјојој=г 02 0| Z 


Westchester Sq-E Tremont 


Avenue 20 20 20 


Westchester Sq-E Tremont 


Avenue 20 20 20 


Middletown Rd 25 25 25 


Middletown Rd 25 30 25 


Zerega Avenue 20 20 20 


Q IN] O| |N W 
21012101 2 


Zerega Avenue 20 20 20 


G.1.3.5 Terminal Turn Times 


The simulation model has the following locations where trains "turn" (change direction) at 
terminals: 


е New Lots Avenue; 
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e Crown Heights - Utica Avenue (using relay tail tracks); 

e Flatbush Avenue - Brooklyn College; 

e 3 Avenue -138 Street Center Track (limited Ө Line trips in the peak period); 

е South Ferry; 

e Times Square - 42 Street (limited Ө Line trips during late nights using relay tracks); 

e Harlem -148 Street; 

е Van Cortlandt Park - 242 Street; 

. Woodlawn; 

• Wakefield - 241 Street; 

e Eastchester - Dyre Avenue; 

e Parkchester (using relay tracks); and 

е Pelham Bay Park. 
NYCT directed that 90 seconds serve as the minimum turn time at these locations when 
train crews are striving to recover from accrued lateness. At Crown Heights - Utica 
Avenue, this applies solely to the time on the tail track. NYCT tries to schedule a 9- to 10- 
minute minimum turn time at Crown Heights - Utica Avenue, including time from letting 
passengers off, relaying, and wheel start for departure in relay position. These turns 
involve a switch crew at both ends of the train to make the turn in 90 seconds. 
In addition, the tail (fifth) track at Atlantic Avenue is used for "turning" non-revenue trains 
operating between New Lots Avenue Yard and Flatbush Avenue - Brooklyn College. This 
is accomplished with a single crew; NYCT directed that a minimum turn time of 10 minutes 
be assumed at this location, given that the Train Operator must walk the length of the train. 
The tail (fifth) track south of Times Square - 42 Street is also used overnight for turning O 
Line trains operating between Times Square - 42 Street and Harlem - 148 Street. This is 
accomplished with a single crew; NYCT directed that a minimum turn time of 8 minutes 


be assumed at this location, given that the Train Operator must walk the length of the train. 


NYCT directed that a minimum turn time of 8 minutes be assumed at the following 
locations for yard put-ins and lay-ups: 


e 137 Street Yard; 


• 239 Street Yard (for reverse direction operation to/from Wakefield - 241 Street); 
and 
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e 240 Street Yard (for reverse direction operation to/from Van Cortlandt Park - 242 
Street). 


At the two loop terminals (Bowling Green and Brooklyn Bridge - City Hall), no explicit turn 
time is required as the train continues in the same direction. At Battery Park Loop (Bowling 
Green), Ө Line trains often wait on the loop until their prescribed slot becomes available, 
between successive Ө Line trains from Crown Heights - Utica Avenue. At the Brooklyn 
Bridge - City Hall Loop, @ Line trains often wait for scheduled departure times of O Line 
trains ahead, departing northbound from the station. 


Although no sweeping of trains occurs at Brooklyn Bridge - City Hall, the STV Team initially 
applied а 60-second dwell for southbound @ Line trains leaving revenue service and 
about to enter the Brooklyn Bridge - City Hall Loop (as a terminal, NYCT did not provide 
dwell time guidance in Table G.2-6 for this service at this location). This same dwell was 
applied to northbound Ө Line trains as well. Due to slack protection associated with 
Brooklyn Bridge - City Hall Loop Interlocking that provides access to two tail tracks and 
the short Future Baseline (CBTC) headways between the Ө Line trains during the peak, 
initial Future Baseline simulations showed cascading delays at this location. With the 
concurrence of NYCT, dwell times for @ Line trips in both directions were changed from 
60 seconds to 45 seconds at Brooklyn Bridge - City Hall. With the dwell time reduction 
and the retention of Brooklyn Bridge - City Hall Loop Interlocking and its CBTC slack 
protection, reliable 30 TPH operation was achieved. 


G.1.3.6 | Routing 


Routing, in terms of specific track assignments at each served station, is defined by the 
data in the RTIF files. The only exception to this is dynamic assignment of tracks at New 
Lots Avenue terminal, where the two station tracks are used in alternating order by turning 
trains. A similar dynamic routing situation exists at the Crown Heights - Utica Avenue tail 
tracks and at Flatbush Avenue - Brooklyn College when the @ Line service is not 
operating. During peak and midday time periods when both the Ө and Ө Lines serve 
Flatbush Avenue - Brooklyn College, Track 3 (the normally northbound track) is used 
exclusively by the @ Line while Track 2 (the normally southbound track) is used 
exclusively by the @ Line. 


A-Division operations in the Bronx feature several peak period-oriented operations and 
routings given the three-track nature of all five lines. For example, the complex "slot 
swapping" and merging operation of the @ Line trains between 3 Avenue - 138 Street and 
the Lexington Avenue Line Harlem River Tubes is managed by having the southbound 
morning peak period Ө Line trains operate on the center track between 149 Street - Grand 
Concourse and 138 Street - Grand Concourse with the merge occurring south of 138 
Street - Grand Concourse. In the northbound morning peak period, all Ө Line and Ө Line 
trains use the local track through 138 Street - Grand Concourse. The evening patterns 
are reversed with the center track between the diverge just south of 138 Street - Grand 
Concourse and 149 Street - Grand Concourse used by all @ Line trains, bypassing the 
138 Street - Grand Concourse station. 


Except for the @ Line operation at 138 Street - Grand Concourse, the Jerome Avenue 
Line center track is not normally used for scheduled revenue movements. Similarly, the 
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center tracks of the Broadway and Dyre Avenue Lines in the Bronx are not normally used 
for revenue service. 


G.1.3.7 | Schedule Margin and Braking Comfort Factors 


Simulation schedule margin is an overall derating of acceleration, maximum operating 
speed and deceleration, as well as adjustment of dwell. Schedule margin is typically in the 
5 to 15 percent range. Given the presence of ATO throughout the future CBTC-equipped 
network, schedule margin was reduced from the 5 percent wayside value to 1 percent 
under CBTC with ATO. 


TrainOps®’ braking comfort factors are а way of derating train performance beyond 
schedule margin. In order to enforce a comfortable braking rate for passengers and to 
achieve a “best fit" with the event recorder data, all trips are limited to 6096 of the available 
braking effort for station stops, for civil speed restrictions and for approaching signals at 
stop. 


In simulation, brake rates vary between stops due to differing grade, curve, weight, and 
air resistance. Overall, the simulated braking rates under CBTC were in the 1.4 to 1.6 
MPHPS range, typical for rapid transit operations but significantly below the 3.0 MPHPS 
deceleration capability of the A-Division fleet. 
G.1.3.8 | Operating Variability 
Operating variability was applied to train put-ins at the boundaries of the combined Phase 
| and Phase II simulation model. This variability reflected existing manual train operation 
and significant differences in trip-by-trip performance. Variability was applied to the 
following locations: 

e Nevins Street southbound - апа Ө Lines, 

e 149 Street - Grand Concourse (UL) southbound – Ө Line 

e 149 Street - Grand Concourse (LL) southbound - Ө пе, 

e 3 Avenue - 138 Street southbound – Ө Line. 


As the Phases I-IV model simulates the full network, applying operating variability to train 
put-ins at the above locations is no longer necessary and has been removed. 
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G.2 Future Baseline (CBTC) Operating Plan (A-Division Phases I-IV) 
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G.2.1 @Line Operating Plan 


Table G.2-1. Future Baseline (CBTC) Operating Plan — 6) Line – 7" Avenue Local – South Ferry 


Van 137 Times Times 137 Van 
Cortlandt Street- 96 Sq- Chambers Chambers Sq- 96 Street- Cortlandt 
Park-242 238 215 City Street 42 Street South South Street 42 Street City 215 238 Park-242 

Street Street Street | College | OBO | Street 000 Ferry Ferry 000 Street | QOO | College | Street Street Street 
0:07:00 0:08:00 0:12:00 0:23:00 0:30:00 0:40:30 0:53:00 0:57:00 1:00:00 1:03:30 1:15:00 1:25:30 1:32:00 1:44:00 1:48:30 1:50:00 
0:27:00 0:28:00 0:32:00 0:43:00 0:50:00 1:00:30 1:13:00 1:17:00 1:20:00 1:23:30 1:35:00 1:45:30 1:52:00 2:04:00 2:08:30 2:10:00 
0:47:00 0:48:00 0:52:00 1:03:00 1:10:00 1:20:30 1:33:00 1:37:00 1:40:00 1:43:30 1:55:00 2:05:30 2:12:00 2:24:00 2:28:30 2:30:00 
1:07:00 1:08:00 1:12:00 1:23:00 1:30:00 1:40:30 1:53:00 1:57:00 2:00:00 2:03:30 2:15:00 2:25:30 2:32:00 2:44:00 2:48:30 2:50:00 
1:27:00 1:28:00 1:32:00 1:43:00 1:50:00 2:00:30 2:13:00 2:17:00 2:20:00 2:23:30 2:35:00 2:45:30 2:52:00 3:04:00 3:08:30 3:10:00 
1:47:00 1:48:00 1:52:00 2:03:00 2:10:00 2:20:30 2:33:00 2:37:00 2:40:00 2:43:30 2:55:00 3:05:30 3:12:00 3:24:00 3:28:30 3:30:00 
2:07:00 2:08:00 2:12:00 2:23:00 2:30:00 2:40:30 2:53:00 2:57:00 3:00:00 3:03:30 3:15:00 3:25:30 3:32:00 3:44:00 3:48:30 3:50:00 
2:27:00 2:28:00 2:32:00 2:43:00 2:50:00 3:00:30 3:13:00 3:17:00 3:20:00 3:23:30 3:35:00 3:45:30 3:52:00 4:04:00 4:08:30 4:10:00 
2:47:00 2:48:00 2:52:00 3:03:00 3:10:00 3:20:30 3:33:00 3:37:00 3:40:00 3:43:30 3:55:00 4:05:30 4:12:00 4:24:00 4:28:30 4:30:00 
3:07:00 3:08:00 3:12:00 3:23:00 3:30:00 3:40:30 3:53:00 3:57:00 4:00:00 4:03:30 4:15:00 4:25:30 4:32:00 4:44:00 4:48:30 4:50:00 
3:27:00 3:28:00 3:32:00 3:43:00 3:50:00 4:00:30 4:13:00 4:17:00 4:20:00 4:23:30 4:35:00 4:45:30 4:52:00 5:04:00 5:08:30 5:10:00 
3:47:00 3:48:00 3:52:00 4:03:00 4:10:00 4:20:30 4:33:00 4:37:00 4:40:00 4:43:30 4:55:00 5:05:30 5:12:00 5:24:00 5:28:30 5:30:00 
4:07:00 4:08:00 4:12:00 4:23:00 4:30:00 4:40:30 4:53:00 4:57:00 5:00:00 5:03:30 5:15:00 5:25:30 5:32:00 5:44:00 5:48:30 5:50:00 
4:27:00 4:28:00 4:32:00 4:43:00 4:50:00 5:00:30 5:13:00 5:17:00 5:20:00 5:23:30 5:35:00 5:45:30 5:52:00 6:04:00 6:08:30 6:10:00 
4:42:00 4:43:00 4:47:00 4:58:00 5:05:00 5:15:30 5:28:00 5:32:00 5:35:00 5:38:30 5:50:00 6:00:30 6:07:00 6:19:00 6:23:30 6:25:00 
4:57:00 4:58:00 5:02:00 5:13:00 5:20:00 5:30:30 5:43:00 5:47:00 5:50:00 5:53:30 6:05:00 6:15:30 6:22:00 6:34:00 6:38:30 6:40:00 
5:05:00 5:06:00 5:10:00 5:21:00 5:28:00 5:38:30 5:51:00 5:55:00 5:58:00 6:01:30 6:13:30 6:24:00 6:31:00 6:43:00 6:47:30 6:49:00 
5:13:00 5:14:00 5:18:00 5:29:00 5:36:00 5:46:30 5:59:00 6:03:00 6:06:00 6:09:30 6:21:30 6:32:00 6:39:00 6:51:00 6:55:30 6:57:00 
5:21:00 5:22:00 5:26:00 5:37:00 5:44:00 5:54:30 6:07:00 6:11:00 6:14:00 6:17:30 6:29:30 6:40:00 6:47:00 6:59:00 7:03:30 7:05:00 
5:29:00 5:30:00 5:34:00 5:45:00 5:52:00 6:02:30 6:15:00 6:19:00 6:22:00 6:25:30 6:37:30 6:48:00 6:55:00 7:07:00 7:11:30 7:13:00 
- 5:38:00 5:42:00 5:53:00 6:00:00 6:10:30 6:23:00 6:27:00 6:30:00 6:33:30 6:45:30 6:56:00 7:03:00 7:15:00 7:19:30 7:21:00 
5:45:00 5:46:00 5:50:00 6:01:00 6:08:00 6:18:30 6:31:00 6:35:00 6:38:00 6:41:30 6:53:30 7:04:00 7:11:00 - - - 
5:53:00 5:54:00 5:58:00 6:09:00 6:16:00 6:26:30 6:39:00 6:43:00 6:46:00 6:49:30 7:01:30 7:12:00 7:19:00 7:31:00 7:35:30 7:37:00 
6:01:00 6:02:00 6:06:00 6:17:30 6:24:30 6:35:30 6:48:00 6:52:00 6:55:00 6:59:00 7:12:00 7:22:30 7:29:30 7:41:30 7:46:00 7:47:30 
6:09:00 6:10:00 6:14:00 6:25:30 6:32:30 6:43:30 6:56:00 7:00:00 7:03:00 7:07:00 7:20:00 7:30:30 7:37:30 7:49:30 7:54:00 7:55:30 
- 6:14:00 6:18:00 6:29:30 6:36:30 6:47:30 7:00:00 7:04:00 7:07:00 7:11:00 7:24:00 7:34:30 7:41:30 7:53:30 7:58:00 7:59:30 
- 6:18:00 6:22:00 6:33:30 6:40:30 6:51:30 7:04:00 7:08:00 7:11:00 7:15:00 7:28:00 7:38:30 7:45:30 7:57:30 8:02:00 8:03:30 
6:21:00 6:22:00 6:26:00 6:37:30 6:44:30 6:55:30 7:08:00 7:12:00 7:15:00 7:19:00 7:32:00 7:42:30 7:49:30 8:01:30 8:06:00 8:07:30 
6:25:00 6:26:00 6:30:00 6:41:30 6:48:30 6:59:30 7:12:00 7:16:00 7:19:00 7:23:00 7:36:00 7:46:30 7:53:30 - - - 
- 6:29:00 6:33:00 6:44:30 6:51:30 7:02:30 7:15:00 7:19:00 7:22:00 7:26:00 7:39:00 7:49:30 7:56:30 8:08:30 8:13:00 8:14:30 
6:31:00 6:32:00 6:36:00 6:47:30 6:54:30 7:05:30 7:18:00 7:22:00 7:25:00 7:29:00 7:42:00 7:52:30 7:59:30 8:11:30 8:16:00 8:17:30 
- 6:35:00 6:39:00 6:50:30 6:57:30 7:08:30 7:21:00 7:25:00 7:28:00 7:32:00 7:45:00 7:55:30 8:02:30 8:14:30 8:19:00 8:20:30 
6:37:00 6:38:00 6:42:00 6:53:30 7:00:30 7:11:30 7:24:00 7:28:00 7:31:00 7:35:00 7:48:00 7:58:30 8:05:30 8:17:30 8:22:00 8:23:30 
- 6:41:00 6:45:00 6:56:30 7:03:30 7:14:30 7:27:00 7:31:00 7:34:00 7:38:00 7:51:00 8:01:30 8:08:30 - - - 
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Table G.2-1. Future Baseline (CBTC) Operating Plan — 6) Line - 7“ Avenue Local – South Ferry 


Van 137 Times Times 137 Van 
Cortlandt Street- 96 Sq- Chambers Chambers Sq- 96 Street- Cortlandt 
Park-242 238 215 City Street 42 Street South South Street 42 Street City 215 238 Park-242 

Street Street Street | College | ФОО | Street дөө Ееггу Ееггу 0900 Street | QOO | College | Street Street Street 
6:43:00 6:44:00 6:48:00 6:59:30 7:06:30 7:17:30 7:30:00 7:34:00 7:37:00 7:41:00 7:54:00 8:04:30 8:11:30 8:23:30 8:28:00 8:29:30 
- - - 7:01:30 7:08:30 7:19:30 7:32:00 7:36:00 7:39:00 7:43:00 7:56:00 8:06:30 8:13:30 8:25:30 8:30:00 8:31:30 
- 6:48:00 6:52:30 7:04:30 7:11:30 7:22:30 7:35:30 7:39:30 7:42:30 7:46:30 7:59:30 8:10:00 8:17:00 8:29:00 8:33:30 8:35:00 
- 6:50:00 6:54:30 7:06:30 7:13:30 7:24:30 7:37:30 7:41:30 7:44:30 7:48:30 8:01:30 8:12:00 8:19:00 8:31:00 8:35:30 - 
6:51:00 6:52:00 6:56:30 7:08:30 7:15:30 7:26:30 7:39:30 7:43:30 7:46:30 7:50:30 8:03:30 8:14:00 8:21:00 8:33:00 8:37:30 8:39:00 
- 6:54:00 6:58:30 7:10:30 7:17:30 7:28:30 7:41:30 7:45:30 7:48:30 7:52:30 8:05:30 8:16:00 8:23:00 - - - 
6:55:00 6:56:00 7:00:30 7:12:30 7:19:30 7:30:30 7:43:30 7:47:30 7:50:30 7:54:30 8:07:30 8:18:00 8:25:00 8:37:00 8:41:30 8:43:00 
- 6:58:00 7:02:30 7:14:30 7:21:30 7:32:30 7:45:30 7:49:30 7:52:30 7:56:30 8:09:30 8:20:00 8:27:00 8:39:00 8:43:30 - 
- 7:00:00 7:04:30 7:16:30 7:23:30 7:34:30 7:47:30 7:51:30 7:54:30 7:58:30 8:11:30 8:22:00 8:29:00 8:41:00 8:45:30 8:47:00 
- - - 7:18:30 7:25:30 7:36:30 7:49:30 7:53:30 7:56:30 8:00:30 8:13:30 8:24:00 8:31:00 8:43:00 8:47:30 8:49:00 
7:03:00 7:04:00 7:08:30 7:20:30 7:27:30 7:38:30 7:51:30 7:55:30 7:58:30 8:02:30 8:15:30 8:26:00 8:33:00 8:45:00 8:49:30 8:51:00 
- 7:06:00 7:10:30 7:22:30 7:29:30 7:40:30 7:53:30 7:57:30 8:00:30 8:04:30 8:17:30 8:28:00 8:35:00 - - - 
7:07:00 7:08:00 7:12:30 7:24:30 7:31:30 7:42:30 7:55:30 7:59:30 8:02:30 8:06:30 8:19:30 8:30:00 8:37:00 8:49:00 8:53:30 8:55:00 
- 7:10:00 7:14:30 7:26:30 7:33:30 7:44:30 7:57:30 8:01:30 8:04:30 8:08:30 8:21:30 8:32:00 8:39:00 8:51:00 8:55:30 - 
7:11:00 7:12:00 7:16:30 7:28:30 7:35:30 7:46:30 7:59:30 8:03:30 8:06:30 8:10:30 8:23:30 8:34:00 8:41:00 8:53:00 8:57:30 8:59:00 
- - - 7:30:30 7:37:30 7:48:30 8:01:30 8:05:30 8:08:30 8:12:30 8:25:30 8:36:00 8:43:00 - - - 
- 7:16:00 7:20:30 7:32:30 7:39:30 7:50:30 8:03:30 8:07:30 8:10:30 8:14:30 8:27:30 8:38:00 8:45:00 8:57:00 9:01:30 9:03:00 
- - - 7:34:30 7:41:30 7:52:30 8:05:30 8:09:30 8:12:30 8:16:30 8:29:30 8:40:00 8:47:00 8:59:00 9:03:30 9:05:00 
7:19:00 7:20:00 7:24:30 7:36:30 7:43:30 7:54:30 8:07:30 8:11:30 8:14:30 8:18:30 8:31:30 8:42:00 8:49:00 9:01:00 9:05:30 9:07:00 
7:21:00 7:22:00 7:26:30 7:38:30 7:45:30 7:56:30 8:09:30 8:13:30 8:16:30 8:20:30 8:33:30 8:44:00 8:51:00 9:03:00 9:07:30 - 
- 7:24:00 7:28:30 7:40:30 7:47:30 7:58:30 8:11:30 8:15:30 8:18:30 8:22:30 8:35:30 8:46:00 8:53:00 9:05:00 9:09:30 9:11:00 
- - - 7:42:30 7:49:30 8:00:30 8:13:30 8:17:30 8:20:30 8:24:30 8:37:30 8:48:00 8:55:00 - - - 
7:27:00 7:28:00 7:32:30 7:44:30 7:51:30 8:02:30 8:15:30 8:19:30 8:22:30 8:26:30 8:39:30 8:50:00 8:57:00 9:09:00 9:13:30 9:15:00 
- 7:30:00 7:34:30 7:46:30 7:53:30 8:04:30 8:17:30 8:21:30 8:24:30 8:28:30 8:41:30 8:52:00 8:59:00 9:11:00 9:15:30 9:17:00 
7:31:00 7:32:00 7:36:30 7:48:30 7:55:30 8:06:30 8:19:30 8:23:30 8:26:30 8:30:30 8:43:30 8:54:00 9:01:00 9:13:00 9:17:30 9:19:00 
- 7:34:00 7:38:30 7:50:30 7:57:30 8:08:30 8:21:30 8:25:30 8:28:30 8:32:30 8:45:30 8:56:00 9:03:00 9:15:00 9:19:30 - 
7:35:00 7:36:00 7:40:30 7:52:30 7:59:30 8:10:30 8:23:30 8:27:30 8:30:30 8:34:30 8:47:30 8:58:00 9:05:00 9:17:00 9:21:30 9:23:00 
- 7:38:00 7:42:30 7:54:30 8:01:30 8:12:30 8:25:30 8:29:30 8:32:30 8:36:30 8:49:30 9:00:00 9:07:00 - - - 
- 7:40:00 7:44:30 7:56:30 8:03:30 8:14:30 8:27:30 8:31:30 8:34:30 8:38:30 8:51:30 9:02:00 9:09:00 9:21:00 9:25:30 9:27:00 
- - - 7:58:30 8:05:30 8:16:30 8:29:30 8:33:30 8:36:30 8:40:30 8:53:30 9:04:00 9:11:00 9:23:00 9:27:30 9:29:00 
7:43:00 7:44:00 7:48:30 8:00:30 8:07:30 8:18:30 8:31:30 8:35:30 8:38:30 8:42:30 8:55:30 9:06:00 9:13:00 9:25:00 9:29:30 9:31:00 
- 7:46:00 7:50:30 8:02:30 8:09:30 8:20:30 8:33:30 8:37:30 8:40:30 8:44:30 8:57:30 9:08:00 9:15:00 9:27:00 9:31:30 - 
- 7:48:00 7:52:30 8:04:30 8:11:30 8:22:30 8:35:30 8:39:30 8:42:30 8:46:30 8:59:30 9:10:00 9:17:00 9:29:00 9:33:30 9:35:00 
- - - 8:06:30 8:13:30 8:24:30 8:37:30 8:41:30 8:44:30 8:48:30 9:01:30 9:12:00 9:19:00 - - - 
7:51:00 7:52:00 7:56:30 8:08:30 8:15:30 8:26:30 8:39:30 8:43:30 8:46:30 8:50:30 9:03:30 9:14:00 9:21:00 9:33:00 9:37:30 9:39:00 
7:53:00 7:54:00 7:58:30 8:10:30 8:17:30 8:28:30 8:41:30 8:45:30 8:48:30 8:52:30 9:05:30 9:16:00 9:23:00 9:35:00 9:39:30 9:41:00 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-1. Future Baseline (CBTC) Operating Plan — 6) Line - 7“ Avenue Local – South Ferry 


Van 137 Times Times 137 Van 
Cortlandt Street- 96 Sq- Chambers Chambers Sq- 96 Street- Cortlandt 
Park-242 238 215 City Street 42 Street South South Street 42 Street City 215 238 Park-242 

Street Street Street | College | ФОО | Street 000 Ferry Ferry 0009 Street | QOO | College | Street Street Street 
- 7:56:00 8:00:30 8:12:30 8:19:30 8:30:30 8:43:30 8:47:30 8:50:30 8:54:30 9:07:30 9:18:00 9:25:00 9:37:00 9:41:30 9:43:00 
- - - 8:14:30 8:21:30 8:32:30 8:45:30 8:49:30 8:52:00 8:56:00 9:09:00 9:19:30 9:26:30 9:38:30 9:43:00 - 
7:59:00 8:00:00 8:04:30 8:16:30 8:23:30 8:34:30 8:47:30 8:51:30 8:54:30 8:58:30 9:11:30 9:22:00 9:29:00 9:41:00 9:45:30 - 
- 8:02:00 8:06:30 8:18:30 8:25:30 8:36:30 8:49:30 8:53:30 8:56:30 9:00:00 9:12:00 9:22:30 9:29:30 9:41:30 9:46:00 9:47:30 
8:03:00 8:04:00 8:08:30 8:20:30 8:27:30 8:38:30 8:51:30 8:55:30 8:58:30 9:02:00 9:14:00 9:24:30 9:31:30 - - - 
- 8:06:00 8:10:30 8:22:30 8:29:30 8:40:30 8:53:30 8:57:30 9:00:30 9:04:00 9:16:00 9:26:30 9:33:30 9:45:30 9:50:00 9:51:30 
8:07:00 8:08:00 8:12:30 8:24:30 8:31:30 8:42:30 8:55:30 8:59:30 9:02:30 9:06:00 9:18:00 9:28:30 9:35:30 9:47:30 9:52:00 9:53:30 
- - - 8:26:30 8:33:30 8:44:30 8:57:30 9:01:30 9:04:30 9:08:00 9:20:00 9:30:30 9:37:30 9:49:30 9:54:00 9:55:30 
8:11:00 8:12:00 8:16:30 8:28:30 8:35:30 8:46:30 8:59:30 9:03:30 9:06:30 9:10:00 9:22:00 9:32:30 9:39:30 9:51:30 9:56:00 9:57:30 
- 8:14:00 8:18:30 8:30:30 8:37:30 8:48:30 9:01:30 9:05:30 9:08:30 9:12:00 9:24:00 9:34:30 9:41:30 9:53:30 9:58:00 - 
8:15:00 8:16:00 8:20:30 8:32:30 8:39:30 8:50:30 9:03:30 9:07:30 9:10:30 9:14:00 9:26:00 9:36:30 9:43:30 9:55:30 | 10:00:00 | 10:01:30 
- 8:18:00 8:22:30 8:34:30 8:41:30 8:52:30 9:05:30 9:09:30 9:12:30 9:16:00 9:28:00 9:38:30 9:45:30 - - - 
8:19:00 8:20:00 8:24:30 8:36:30 8:43:30 8:54:30 9:07:30 9:11:30 9:14:30 9:18:00 9:30:00 9:40:30 9:47:30 9:59:30 | 10:04:00 | 10:05:30 
- - - 8:38:30 8:45:30 8:56:30 9:09:30 9:13:30 9:16:30 9:20:00 9:32:00 9:42:30 9:49:30 | 10:01:30 | 10:06:00 | 10:07:30 
8:23:00 8:24:00 8:28:30 8:40:30 8:47:30 8:58:30 9:11:30 9:15:30 9:18:00 9:21:30 9:33:30 9:44:00 9:51:00 | 10:03:00 | 10:07:30 | 10:09:00 
- 8:26:00 8:30:30 8:42:30 8:49:30 9:00:00 9:12:30 9:16:30 9:20:00 9:23:30 9:35:30 9:46:00 9:53:00 | 10:05:00 | 10:09:30 - 
8:27:00 8:28:00 8:32:30 8:44:30 8:51:30 9:02:00 9:14:30 9:18:30 9:21:30 9:25:00 9:37:00 9:47:30 9:54:30 | 10:06:30 | 10:11:00 | 10:12:30 
- 8:30:00 8:34:30 8:46:30 8:53:30 9:04:00 9:16:30 9:20:30 9:23:30 9:27:00 9:39:00 9:49:30 9:56:30 - - - 
8:31:00 8:32:00 8:36:30 8:48:30 8:55:30 9:06:30 9:19:30 9:23:30 9:26:30 9:30:00 9:42:00 9:52:30 9:59:30 | 10:11:30 | 10:16:00 | 10:17:30 
- - - 8:50:30 8:57:30 9:08:30 9:21:30 9:25:30 9:28:30 9:32:00 9:44:00 9:54:30 | 10:01:30 | 10:13:30 | 10:18:00 | 10:19:30 
8:35:00 8:36:00 8:40:00 8:52:00 8:59:00 9:10:00 9:22:30 9:26:30 9:29:30 9:33:00 9:45:00 9:55:30 | 10:02:30 | 10:14:30 | 10:19:00 | 10:20:30 
8:39:00 8:40:00 8:44:00 8:55:30 9:02:30 9:13:30 9:26:00 9:30:00 9:33:00 9:36:30 9:48:30 9:59:00 | 10:06:00 | 10:18:00 | 10:22:30 | 10:24:00 
8:43:00 8:44:00 8:48:00 8:59:30 9:06:30 9:17:30 9:30:00 9:34:00 9:37:00 9:40:30 9:52:30 | 10:03:00 | 10:10:00 | 10:22:00 | 10:26:30 | 10:28:00 
8:47:00 8:48:00 8:52:00 9:03:30 9:10:30 9:21:30 9:34:00 9:38:00 9:41:00 9:44:30 9:56:30 | 10:07:00 | 10:14:00 | 10:26:00 | 10:30:30 | 10:32:00 
8:51:00 8:52:00 8:56:00 9:07:30 9:14:30 9:25:30 9:38:00 9:42:00 9:45:00 9:48:30 10:00:30 | 10:11:00 | 10:18:00 | 10:30:00 | 10:34:30 | 10:36:00 
8:55:00 8:56:00 9:00:00 9:11:30 9:18:30 9:29:30 9:42:00 9:46:00 9:49:00 9:52:30 10:04:30 | 10:15:00 | 10:22:00 | 10:34:00 | 10:38:30 | 10:40:00 
- - - 9:13:30 9:20:30 9:31:30 9:44:00 9:48:00 9:51:00 9:54:30 10:06:30 | 10:17:00 | 10:24:00 | 10:36:00 | 10:40:30 - 
8:59:00 9:00:00 9:04:00 9:15:30 9:22:30 9:33:30 9:46:00 9:50:00 9:53:00 9:56:30 10:08:30 | 10:19:00 | 10:26:00 | 10:38:00 | 10:42:30 | 10:44:00 
9:03:00 9:04:00 9:08:00 9:19:30 9:26:30 9:37:30 9:50:00 9:54:00 9:57:00 10:00:30 10:12:00 | 10:22:30 | 10:29:00 | 10:41:00 | 10:45:30 | 10:47:00 
9:07:00 9:08:00 9:12:00 9:23:30 9:30:30 9:41:30 9:54:00 9:58:00 | 10:01:00 10:04:30 10:16:00 | 10:26:30 | 10:33:00 | 10:45:00 | 10:49:30 | 10:51:00 
9:11:00 9:12:00 9:16:00 9:27:30 9:34:30 9:45:30 9:58:00 10:02:00 | 10:05:00 10:08:30 10:20:00 | 10:30:30 | 10:37:00 | 10:49:00 | 10:53:30 | 10:55:00 
9:15:00 9:16:00 9:20:00 9:31:30 9:38:30 9:49:30 10:02:00 10:06:00 | 10:09:00 10:12:30 10:24:00 | 10:34:30 | 10:41:00 | 10:53:00 | 10:57:30 | 10:59:00 
9:19:00 9:20:00 9:24:00 9:35:30 9:42:30 9:53:30 10:06:00 10:10:00 | 10:13:00 10:16:30 10:28:00 | 10:38:30 | 10:45:00 | 10:57:00 | 11:01:30 | 11:03:00 
- - - 9:37:30 9:44:30 9:55:30 10:08:00 10:12:00 | 10:15:00 10:18:30 10:30:00 | 10:40:30 | 10:47:00 | 10:59:00 | 11:03:30 | 11:05:00 
9:23:00 9:24:00 9:28:00 9:39:30 9:46:30 9:57:30 10:10:00 10:14:00 | 10:17:00 10:20:30 10:32:00 | 10:42:30 | 10:49:00 | 11:01:00 | 11:05:30 | 11:07:00 
9:27:00 9:28:00 9:32:00 9:43:30 9:50:30 | 10:01:30 10:14:00 10:18:00 | 10:21:00 10:24:30 10:36:00 | 10:46:30 | 10:53:00 | 11:05:00 | 11:09:30 | 11:11:00 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-1. Future Baseline (CBTC) Operating Plan — 6) Line - 7“ Avenue Local – South Ferry 


Van 137 Times Times 137 Van 
Cortlandt Street- 96 Sq- Chambers Chambers Sq- 96 Street- Cortlandt 
Park-242 238 215 City Street 42 Street South South Street 42 Street City 215 238 Park-242 

Street Street Street | College | OBO | Street дөө Ееггу Ееггу 0900 Street | QOO | College | Street Street Street 
9:31:00 9:32:00 9:36:00 9:47:30 9:54:30 | 10:05:30 10:18:00 10:22:00 | 10:25:00 10:28:30 10:40:00 | 10:50:30 | 10:57:00 | 11:09:00 | 11:13:30 | 11:15:00 
- - - 9:49:30 9:56:30 | 10:07:30 10:20:00 10:24:00 | 10:27:00 10:30:30 10:42:00 | 10:52:30 | 10:59:00 | 11:11:00 | 11:15:30 - 
9:35:00 9:36:00 9:40:00 9:51:30 9:58:30 | 10:09:30 10:22:00 10:26:00 | 10:29:00 10:32:30 10:44:00 | 10:54:30 | 11:01:00 | 11:13:00 | 11:17:30 | 11:19:00 
9:39:00 9:40:00 9:44:00 9:55:30 | 10:02:30 | 10:13:30 10:26:00 10:30:00 | 10:33:00 10:36:30 10:48:00 | 10:58:30 | 11:05:00 | 11:17:00 | 11:21:30 | 11:23:00 
9:43:00 9:44:00 9:48:00 9:59:30 | 10:06:30 | 10:17:30 10:30:00 10:34:00 | 10:37:00 10:40:30 10:52:00 | 11:02:30 | 11:09:00 | 11:21:00 | 11:25:30 | 11:27:00 
9:47:00 9:48:00 9:52:00 | 10:03:30 | 10:10:30 | 10:21:30 10:34:00 10:38:00 | 10:41:00 10:44:30 10:56:00 | 11:06:30 | 11:13:00 | 11:25:00 | 11:29:30 | 11:31:00 
9:51:00 9:52:00 9:56:00 | 10:07:30 | 10:14:30 | 10:25:30 10:38:00 10:42:00 | 10:45:00 10:48:30 11:00:00 | 11:10:30 | 11:17:00 | 11:29:00 | 11:33:30 | 11:35:00 
9:55:00 9:56:00 | 10:00:00 | 10:11:30 | 10:18:30 | 10:29:30 10:42:00 10:46:00 | 10:49:00 10:52:30 11:04:00 | 11:14:30 | 11:21:00 | 11:33:00 | 11:37:30 | 11:39:00 
- - - 10:13:30 | 10:20:30 | 10:31:30 10:44:00 10:48:00 | 10:50:30 10:54:00 11:05:30 | 11:16:00 | 11:22:30 | 11:34:30 | 11:39:00 - 
9:59:00 10:00:00 | 10:04:00 | 10:15:00 | 10:22:00 | 10:32:30 10:45:00 10:49:00 | 10:52:00 10:55:30 11:07:00 | 11:17:30 | 11:24:00 | 11:36:00 | 11:40:30 | 11:42:00 
10:03:00 | 10:04:00 | 10:08:00 | 10:19:00 | 10:26:00 | 10:36:30 10:49:00 10:53:00 | 10:56:00 10:59:30 11:11:00 | 11:21:30 | 11:28:00 | 11:40:00 | 11:44:30 | 11:46:00 
10:07:00 | 10:08:00 | 10:12:00 | 10:23:00 | 10:30:00 | 10:40:30 10:53:00 10:57:00 | 11:00:00 11:03:30 11:15:00 | 11:25:30 | 11:32:00 | 11:44:00 | 11:48:30 | 11:50:00 
10:11:00 | 10:12:00 | 10:16:00 | 10:27:00 | 10:34:00 | 10:44:30 10:57:00 11:01:00 | 11:04:00 11:07:30 11:19:00 | 11:29:30 | 11:36:00 | 11:48:00 | 11:52:30 | 11:54:00 
10:15:00 | 10:16:00 | 10:20:00 | 10:31:00 | 10:38:00 | 10:48:30 11:01:00 11:05:00 | 11:08:00 11:11:30 11:23:00 | 11:33:30 | 11:40:00 | 11:52:00 | 11:56:30 | 11:58:00 
10:19:00 | 10:20:00 | 10:24:00 | 10:35:00 | 10:42:00 | 10:52:30 11:05:00 11:09:00 | 11:12:00 11:15:30 11:27:00 | 11:37:30 | 11:44:00 | 11:56:00 | 12:00:30 | 12:02:00 
10:23:00 | 10:24:00 | 10:28:00 | 10:39:00 | 10:46:00 | 10:56:30 11:09:00 11:13:00 | 11:16:00 11:19:30 11:31:00 | 11:41:30 | 11:48:00 | 12:00:00 | 12:04:30 | 12:06:00 
10:27:00 | 10:28:00 | 10:32:00 | 10:43:00 | 10:50:00 | 11:00:30 11:13:00 11:17:00 | 11:20:00 11:23:30 11:35:00 | 11:45:30 | 11:52:00 | 12:04:00 | 12:08:30 | 12:10:00 
10:31:00 | 10:32:00 | 10:36:00 | 10:47:00 | 10:54:00 | 11:04:30 11:17:00 11:21:00 | 11:24:00 11:27:30 11:39:00 | 11:49:30 | 11:56:00 | 12:08:00 | 12:12:30 | 12:14:00 
10:35:00 | 10:36:00 | 10:40:00 | 10:51:00 | 10:58:00 | 11:08:30 11:21:00 11:25:00 | 11:28:00 11:31:30 11:43:00 | 11:53:30 | 12:00:00 | 12:12:00 | 12:16:30 | 12:18:00 
10:39:00 | 10:40:00 | 10:44:00 | 10:55:00 | 11:02:00 | 11:12:30 11:25:00 11:29:00 | 11:32:00 11:35:30 11:47:00 | 11:57:30 | 12:04:00 | 12:16:00 | 12:20:30 | 12:22:00 
10:43:00 | 10:44:00 | 10:48:00 | 10:59:00 | 11:06:00 | 11:16:30 11:29:00 11:33:00 | 11:36:00 11:39:30 11:51:00 | 12:01:30 | 12:08:00 | 12:20:00 | 12:24:30 | 12:26:00 
10:47:00 | 10:48:00 | 10:52:00 | 11:03:00 | 11:10:00 | 11:20:30 11:33:00 11:37:00 | 11:40:00 11:43:30 11:55:00 | 12:05:30 | 12:12:00 | 12:24:00 | 12:28:30 | 12:30:00 
10:51:00 | 10:52:00 | 10:56:00 | 11:07:00 | 11:14:00 | 11:24:30 11:37:00 11:41:00 | 11:44:00 11:47:30 11:59:00 | 12:09:30 | 12:16:00 | 12:28:00 | 12:32:30 | 12:34:00 
10:55:00 | 10:56:00 | 11:00:00 | 11:11:00 | 11:18:00 | 11:28:30 11:41:00 11:45:00 | 11:48:00 11:51:30 12:03:00 | 12:13:30 | 12:20:00 | 12:32:00 | 12:36:30 | 12:38:00 
10:59:00 | 11:00:00 | 11:04:00 | 11:15:00 | 11:22:00 | 11:32:30 11:45:00 11:49:00 | 11:52:00 11:55:30 12:07:00 | 12:17:30 | 12:24:00 | 12:36:00 | 12:40:30 | 12:42:00 
11:03:00 | 11:04:00 | 11:08:00 | 11:19:00 | 11:26:00 | 11:36:30 11:49:00 11:53:00 | 11:56:00 11:59:30 12:11:00 | 12:21:30 | 12:28:00 | 12:40:00 | 12:44:30 | 12:46:00 
11:07:00 | 11:08:00 | 11:12:00 | 11:23:00 | 11:30:00 | 11:40:30 11:53:00 11:57:00 | 12:00:00 12:03:30 12:15:00 | 12:25:30 | 12:32:00 | 12:44:00 | 12:48:30 | 12:50:00 
11:11:00 | 11:12:00 | 11:16:00 | 11:27:00 | 11:34:00 | 11:44:30 11:57:00 12:01:00 | 12:04:00 12:07:30 12:19:00 | 12:29:30 | 12:36:00 | 12:48:00 | 12:52:30 | 12:54:00 
11:15:00 | 11:16:00 | 11:20:00 | 11:31:00 | 11:38:00 | 11:48:30 12:01:00 12:05:00 | 12:08:00 12:11:30 12:23:00 | 12:33:30 | 12:40:00 | 12:52:00 | 12:56:30 | 12:58:00 
11:19:00 | 11:20:00 | 11:24:00 | 11:35:00 | 11:42:00 | 11:52:30 12:05:00 12:09:00 | 12:12:00 12:15:30 12:27:00 | 12:37:30 | 12:44:00 | 12:56:00 | 13:00:30 | 13:02:00 
11:23:00 | 11:24:00 | 11:28:00 | 11:39:00 | 11:46:00 | 11:56:30 12:09:00 12:13:00 | 12:16:00 12:19:30 12:31:00 | 12:41:30 | 12:48:00 | 13:00:00 | 13:04:30 | 13:06:00 
11:29:00 | 11:30:00 | 11:34:00 | 11:45:00 | 11:52:00 | 12:02:30 12:15:00 12:19:00 | 12:22:00 12:25:30 12:37:00 | 12:47:30 | 12:54:00 | 13:06:00 | 13:10:30 | 13:12:00 
11:35:00 | 11:36:00 | 11:40:00 | 11:51:00 | 11:58:00 | 12:08:30 12:21:00 12:25:00 | 12:28:00 12:31:30 12:43:00 | 12:53:30 | 13:00:00 | 13:12:00 | 13:16:30 | 13:18:00 
11:41:00 | 11:42:00 | 11:46:00 | 11:57:00 | 12:04:00 | 12:14:30 12:27:00 12:31:00 | 12:34:00 12:37:30 12:49:00 | 12:59:30 | 13:06:00 | 13:18:00 | 13:22:30 | 13:24:00 
11:47:00 | 11:48:00 | 11:52:00 | 12:03:00 | 12:10:00 | 12:20:30 12:33:00 12:37:00 | 12:40:00 12:43:30 12:55:00 | 13:05:30 | 13:12:00 | 13:24:00 | 13:28:30 | 13:30:00 
11:53:00 | 11:54:00 | 11:58:00 | 12:09:00 | 12:16:00 | 12:26:30 12:39:00 12:43:00 | 12:46:00 12:49:30 13:01:00 | 13:11:30 | 13:18:00 | 13:30:00 | 13:34:30 | 13:36:00 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-1. Future Baseline (CBTC) Operating Plan — 6) Line - 7“ Avenue Local – South Ferry 


Van 137 Times Times 137 Van 
Cortlandt Street- 96 Sq- Chambers Chambers Sq- 96 Street- Cortlandt 
Park-242 238 215 City Street 42 Street South South Street 42 Street City 215 238 Park-242 

Street Street Street | College | OOO | Street дөө Ееггу Ееггу 0900 Street | QOO | College | Street Street Street 
11:59:00 | 12:00:00 | 12:04:00 | 12:15:00 | 12:22:00 | 12:32:30 12:45:00 12:49:00 | 12:52:00 12:55:30 13:07:00 | 13:17:30 | 13:24:00 | 13:36:00 | 13:40:30 | 13:42:00 
12:05:00 | 12:06:00 | 12:10:00 | 12:21:00 | 12:28:00 | 12:38:30 12:51:00 12:55:00 | 12:58:00 13:01:30 13:13:00 | 13:23:30 | 13:30:00 | 13:42:00 | 13:46:30 | 13:48:00 
12:11:00 | 12:12:00 | 12:16:00 | 12:27:00 | 12:34:00 | 12:44:30 12:57:00 13:01:00 | 13:04:00 13:07:30 13:19:00 | 13:29:30 | 13:36:00 | 13:48:00 | 13:52:30 | 13:54:00 
12:17:00 | 12:18:00 | 12:22:00 | 12:33:00 | 12:40:00 | 12:50:30 13:03:00 13:07:00 | 13:10:00 13:13:30 13:25:00 | 13:35:30 | 13:42:00 | 13:54:00 | 13:58:30 | 14:00:00 
12:23:00 | 12:24:00 | 12:28:00 | 12:39:00 | 12:46:00 | 12:56:30 13:09:00 13:13:00 | 13:16:00 13:19:30 13:31:00 | 13:41:30 | 13:48:00 | 14:00:00 | 14:04:30 | 14:06:00 
12:29:00 | 12:30:00 | 12:34:00 | 12:45:00 | 12:52:00 | 13:02:30 13:15:00 13:19:00 | 13:22:00 13:25:30 13:37:00 | 13:47:30 | 13:54:00 | 14:06:00 | 14:10:30 | 14:12:00 
12:35:00 | 12:36:00 | 12:40:00 | 12:51:00 | 12:58:00 | 13:08:30 13:21:00 13:25:00 | 13:28:00 13:31:30 13:43:00 | 13:53:30 | 14:00:00 | 14:12:00 | 14:16:30 | 14:18:00 
12:41:00 | 12:42:00 | 12:46:00 | 12:57:00 | 13:04:00 | 13:14:30 13:27:00 13:31:00 | 13:34:00 13:37:30 13:49:00 | 13:59:30 | 14:06:00 | 14:18:00 | 14:22:30 | 14:24:00 
12:47:00 | 12:48:00 | 12:52:00 | 13:03:00 | 13:10:00 | 13:20:30 13:33:00 13:37:00 | 13:40:00 13:43:30 13:55:00 | 14:05:30 | 14:12:00 | 14:24:00 | 14:28:30 | 14:30:00 
12:53:00 | 12:54:00 | 12:58:00 | 13:09:00 | 13:16:00 | 13:26:30 13:39:00 13:43:00 | 13:46:00 13:49:30 14:01:00 | 14:11:30 | 14:18:00 | 14:30:00 | 14:34:30 | 14:36:00 
12:59:00 | 13:00:00 | 13:04:00 | 13:15:00 | 13:22:00 | 13:32:30 13:45:00 13:49:00 | 13:52:00 13:55:30 14:07:00 | 14:17:30 | 14:24:00 | 14:36:00 | 14:40:30 | 14:42:00 
13:05:00 | 13:06:00 | 13:10:00 | 13:21:00 | 13:28:00 | 13:38:30 13:51:00 13:55:00 | 13:58:00 14:01:30 14:13:00 | 14:23:30 | 14:30:00 | 14:42:00 | 14:46:30 | 14:48:00 
13:11:00 | 13:12:00 | 13:16:00 | 13:27:00 | 13:34:00 | 13:44:30 13:57:00 14:01:00 | 14:04:00 14:07:30 14:19:00 | 14:29:30 | 14:36:00 | 14:48:00 | 14:52:30 | 14:54:00 
13:17:00 | 13:18:00 | 13:22:00 | 13:33:00 | 13:40:00 | 13:50:30 14:03:00 14:07:00 | 14:10:00 14:13:30 14:25:00 | 14:35:30 | 14:42:00 | 14:54:00 | 14:58:30 | 15:00:00 
13:23:00 | 13:24:00 | 13:28:00 | 13:39:00 | 13:46:00 | 13:56:30 14:09:00 14:13:00 | 14:16:00 14:19:30 14:31:00 | 14:41:30 | 14:48:00 | 15:00:00 | 15:04:30 | 15:06:00 
13:29:00 | 13:30:00 | 13:34:00 | 13:45:00 | 13:52:00 | 14:02:30 14:15:00 14:19:00 | 14:22:00 14:25:30 14:37:00 | 14:47:30 | 14:54:00 | 15:06:00 | 15:10:30 | 15:12:00 
13:35:00 | 13:36:00 | 13:40:00 | 13:51:00 | 13:58:00 | 14:08:30 14:21:00 14:25:00 | 14:28:00 14:31:30 14:43:00 | 14:53:30 | 15:00:00 | 15:12:00 | 15:16:30 | 15:18:00 
13:41:00 | 13:42:00 | 13:46:00 | 13:57:00 | 14:04:00 | 14:14:30 14:27:00 14:31:00 | 14:34:00 14:37:30 14:49:00 | 14:59:30 | 15:06:00 | 15:18:00 | 15:22:30 | 15:24:00 
13:47:00 | 13:48:00 | 13:52:00 | 14:03:00 | 14:10:00 | 14:20:30 14:33:00 14:37:00 | 14:40:00 14:43:30 14:55:00 | 15:05:30 | 15:12:00 | 15:24:00 | 15:28:30 | 15:30:00 
13:53:00 | 13:54:00 | 13:58:00 | 14:09:00 | 14:16:00 | 14:26:30 14:39:00 14:43:00 | 14:46:00 14:49:30 15:01:00 | 15:11:30 | 15:18:00 | 15:30:00 | 15:34:30 | 15:36:00 
13:59:00 | 14:00:00 | 14:04:00 | 14:15:00 | 14:22:00 | 14:32:30 14:45:00 14:49:00 | 14:52:00 14:55:30 15:07:00 | 15:17:30 | 15:24:00 | 15:36:00 | 15:40:30 | 15:42:00 
14:05:00 | 14:06:00 | 14:10:00 | 14:21:00 | 14:28:00 | 14:38:30 14:51:00 14:55:00 | 14:58:00 15:01:30 15:13:30 | 15:24:00 | 15:31:00 | 15:43:00 | 15:47:30 | 15:49:00 
14:11:00 | 14:12:00 | 14:16:00 | 14:27:00 | 14:34:00 | 14:44:30 14:57:00 15:01:00 | 15:04:00 15:07:30 15:19:30 | 15:30:00 | 15:37:00 | 15:49:00 | 15:53:30 | 15:55:00 
14:17:00 | 14:18:00 | 14:22:00 | 14:33:00 | 14:40:00 | 14:50:30 15:03:00 15:07:00 | 15:10:00 15:13:30 15:25:30 | 15:36:00 | 15:43:00 | 15:55:00 | 15:59:30 | 16:01:00 
14:23:00 | 14:24:00 | 14:28:00 | 14:39:00 | 14:46:00 | 14:56:30 15:09:00 15:13:00 | 15:16:00 15:19:30 15:31:30 | 15:42:00 | 15:49:00 | 16:01:00 | 16:05:30 | 16:07:00 
14:29:00 | 14:30:00 | 14:34:00 | 14:45:00 | 14:52:00 | 15:02:30 15:15:00 15:19:00 | 15:22:00 15:25:30 15:37:30 | 15:48:00 | 15:55:00 | 16:07:00 | 16:11:30 | 16:13:00 
14:35:00 | 14:36:00 | 14:40:00 | 14:51:00 | 14:58:00 | 15:08:30 15:21:00 15:25:00 | 15:28:00 15:31:30 15:43:30 | 15:54:00 | 16:01:00 | 16:13:00 | 16:17:30 | 16:19:00 
14:41:00 | 14:42:00 | 14:46:00 | 14:57:00 | 15:04:00 | 15:14:30 15:27:00 15:31:00 | 15:34:00 15:37:30 15:49:30 | 16:00:00 | 16:07:00 | 16:19:00 | 16:23:30 | 16:25:00 
14:47:00 | 14:48:00 | 14:52:00 | 15:03:00 | 15:10:00 | 15:20:30 15:33:00 15:37:00 | 15:40:00 15:43:30 15:55:30 | 16:06:00 | 16:13:00 | 16:25:00 | 16:29:30 | 16:31:00 
14:50:00 | 14:51:00 | 14:55:00 | 15:06:00 | 15:13:00 | 15:23:30 15:36:00 15:40:00 | 15:43:00 15:46:30 15:58:30 | 16:09:00 | 16:16:00 | 16:28:00 | 16:32:30 | 16:34:00 
14:53:00 | 14:54:00 | 14:58:00 | 15:09:00 | 15:16:00 | 15:26:30 15:39:00 15:43:00 | 15:46:00 15:49:30 16:01:30 | 16:12:00 | 16:19:00 | 16:31:00 - - 
14:59:00 | 15:00:00 | 15:04:00 | 15:15:00 | 15:22:00 | 15:32:30 15:45:00 15:49:00 | 15:52:00 15:55:30 16:07:30 | 16:18:00 | 16:25:00 | 16:37:00 | 16:41:30 | 16:43:00 
15:03:00 | 15:04:00 | 15:08:00 | 15:19:30 | 15:26:30 | 15:37:30 15:50:00 15:54:00 | 15:57:00 16:01:00 16:14:00 | 16:24:30 | 16:31:30 | 16:43:30 | 16:48:00 | 16:49:30 
15:07:00 | 15:08:00 | 15:12:00 | 15:23:30 | 15:30:30 | 15:41:30 15:54:00 15:58:00 | 16:02:00 16:06:00 16:19:00 | 16:29:30 | 16:36:30 | 16:48:30 | 16:53:00 | 16:54:30 
15:11:00 | 15:12:00 | 15:16:00 | 15:27:30 | 15:34:30 | 15:45:30 15:58:00 16:02:00 | 16:05:00 16:09:00 16:22:00 | 16:32:30 | 16:39:30 | 16:51:30 - - 
15:15:00 | 15:16:00 | 15:20:00 | 15:31:30 | 15:38:30 | 15:49:30 16:02:00 16:06:00 | 16:09:00 16:13:00 16:26:00 | 16:36:30 | 16:43:30 | 16:55:30 | 17:00:00 | 17:01:30 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-1. Future Baseline (CBTC) Operating Plan — 6) Line - 7“ Avenue Local – South Ferry 


Van 137 Times Times 137 Van 
Cortlandt Street- 96 Sq- Chambers Chambers Sq- 96 Street- Cortlandt 
Park-242 238 215 City Street 42 Street South South Street 42 Street City 215 238 Park-242 

Street Street Street | College | OBO | Street дөө Ееггу Ееггу 0900 Street | QOO | College | Street Street Street 
15:19:00 | 15:20:00 | 15:24:00 | 15:35:30 | 15:42:30 | 15:53:30 16:06:00 16:10:00 | 16:13:00 16:17:00 16:30:00 | 16:40:30 | 16:47:30 | 16:59:30 | 17:04:00 | 17:05:30 
15:23:00 | 15:24:00 | 15:28:00 | 15:39:30 | 15:46:30 | 15:57:30 16:10:00 16:14:00 | 16:17:00 16:21:00 16:34:00 | 16:44:30 | 16:51:30 | 17:03:30 | 17:08:00 | 17:09:30 
15:27:00 | 15:28:00 | 15:32:00 | 15:43:30 | 15:50:30 | 16:01:30 16:14:00 16:18:00 | 16:22:00 16:26:00 16:39:00 | 16:49:30 | 16:56:30 | 17:08:30 | 17:13:00 | 17:14:30 
15:31:00 | 15:32:00 | 15:36:00 | 15:47:30 | 15:54:30 | 16:05:30 16:18:00 16:22:00 | 16:25:00 16:29:00 16:42:00 | 16:52:30 | 16:59:30 | 17:11:30 - - 
15:35:00 | 15:36:00 | 15:40:00 | 15:51:30 | 15:58:30 | 16:09:30 16:22:00 16:26:00 | 16:29:00 16:33:00 16:46:00 | 16:56:30 | 17:03:30 | 17:15:30 | 17:20:00 | 17:21:30 
15:39:00 | 15:40:00 | 15:44:00 | 15:55:30 | 16:02:30 | 16:13:30 16:26:00 16:30:00 | 16:33:00 16:37:00 16:50:00 | 17:00:30 | 17:07:30 | 17:19:30 | 17:24:00 | 17:25:30 
15:43:00 | 15:44:00 | 15:48:00 | 15:59:30 | 16:06:30 | 16:17:30 16:30:00 16:34:00 | 16:37:00 16:41:00 16:54:00 | 17:04:30 | 17:11:30 | 17:23:30 | 17:28:00 | 17:29:30 
15:47:00 | 15:48:00 | 15:52:00 | 16:03:30 | 16:10:30 | 16:21:30 16:34:00 16:38:00 | 16:42:00 16:46:00 16:59:00 | 17:09:30 | 17:16:30 | 17:28:30 | 17:33:00 | 17:34:30 
15:51:00 | 15:52:00 | 15:56:00 | 16:07:30 | 16:14:30 | 16:25:30 16:38:00 16:42:00 | 16:45:00 16:49:00 17:02:00 | 17:12:30 | 17:19:30 | 17:31:30 - - 
15:54:00 | 15:55:00 | 15:59:00 | 16:10:30 | 16:17:30 | 16:28:30 16:41:00 16:45:00 | 16:48:00 16:52:00 17:05:00 | 17:15:30 | 17:22:30 | 17:34:30 | 17:39:00 | 17:40:30 
15:58:00 | 15:59:00 | 16:03:00 | 16:14:30 | 16:21:30 | 16:32:30 16:45:00 16:49:00 | 16:52:00 16:56:00 17:09:00 | 17:19:30 | 17:26:30 | 17:38:30 | 17:43:00 | 17:44:30 
16:02:00 | 16:03:00 | 16:07:30 | 16:19:30 | 16:26:30 | 16:37:30 16:50:30 16:54:30 | 16:57:30 17:01:30 17:14:30 | 17:25:00 | 17:32:00 | 17:44:00 | 17:48:30 | 17:50:00 

- 16:05:00 | 16:09:30 | 16:21:30 | 16:28:30 | 16:39:30 16:52:30 16:56:30 | 16:59:30 17:03:30 17:16:30 | 17:27:00 | 17:34:00 | 17:46:00 | 17:50:30 | 17:52:00 
16:07:00 | 16:08:00 | 16:12:30 | 16:24:30 | 16:31:30 | 16:42:30 16:55:30 16:59:30 | 17:02:30 17:06:30 17:19:30 | 17:30:00 | 17:37:00 | 17:49:00 | 17:53:30 - 

- - - 16:26:30 | 16:33:30 | 16:44:30 16:57:30 17:01:30 | 17:04:30 17:08:30 17:21:30 | 17:32:00 | 17:39:00 | 17:51:00 | 17:55:30 | 17:57:00 

- 16:12:00 | 16:16:30 | 16:28:30 | 16:35:30 | 16:46:30 16:59:30 17:03:30 | 17:06:30 17:10:30 17:23:30 | 17:34:00 | 17:41:00 | 17:53:00 | 17:57:30 | 17:59:00 
16:13:00 | 16:14:00 | 16:18:30 | 16:30:30 | 16:37:30 | 16:48:30 17:01:30 17:05:30 | 17:08:30 17:12:30 17:25:30 | 17:36:00 | 17:43:00 | 17:55:00 | 17:59:30 | 18:01:00 
16:15:00 | 16:16:00 | 16:20:30 | 16:32:30 | 16:39:30 | 16:50:30 17:03:30 17:07:30 | 17:10:30 17:14:30 17:27:30 | 17:38:00 | 17:45:00 | 17:57:00 - - 

- 16:18:00 | 16:22:30 | 16:34:30 | 16:41:30 | 16:52:30 17:05:30 17:09:30 | 17:12:30 17:16:30 17:29:30 | 17:40:00 | 17:47:00 | 17:59:00 | 18:03:30 | 18:05:00 
16:19:00 | 16:20:00 | 16:24:30 | 16:36:30 | 16:43:30 | 16:54:30 17:07:30 17:11:30 | 17:14:30 17:18:30 17:31:30 | 17:42:00 | 17:49:00 | 18:01:00 | 18:05:30 - 

- - - 16:38:30 | 16:45:30 | 16:56:30 17:09:30 17:13:30 | 17:16:30 17:20:30 17:33:30 | 17:44:00 | 17:51:00 | 18:03:00 | 18:07:30 | 18:09:00 

- 16:24:00 | 16:28:30 | 16:40:30 | 16:47:30 | 16:58:30 17:11:30 17:15:30 | 17:18:30 17:22:30 17:35:30 | 17:46:00 | 17:53:00 | 18:05:00 | 18:09:30 - 
16:25:00 | 16:26:00 | 16:30:30 | 16:42:30 | 16:49:30 | 17:00:30 17:13:30 17:17:30 | 17:20:30 17:24:30 17:37:30 | 17:48:00 | 17:55:00 | 18:07:00 | 18:11:30 | 18:13:00 
16:27:00 | 16:28:00 | 16:32:30 | 16:44:30 | 16:51:30 | 17:02:30 17:15:30 17:19:30 | 17:22:30 17:26:30 17:39:30 | 17:50:00 | 17:57:00 | 18:09:00 | 18:13:30 | 18:15:00 

- 16:30:00 | 16:34:30 | 16:46:30 | 16:53:30 | 17:04:30 17:17:30 17:21:30 | 17:24:30 17:28:30 17:41:30 | 17:52:00 | 17:59:00 | 18:11:00 | 18:15:30 | 18:17:00 
16:31:00 | 16:32:00 | 16:36:30 | 16:48:30 | 16:55:30 | 17:06:30 17:19:30 17:23:30 | 17:26:30 17:30:30 17:43:30 | 17:54:00 | 18:01:00 | 18:13:00 - - 

- - - 16:50:30 | 16:57:30 | 17:08:30 17:21:30 17:25:30 | 17:28:30 17:32:30 17:45:30 | 17:56:00 | 18:03:00 | 18:15:00 | 18:19:30 | 18:21:00 

- 16:36:00 | 16:40:30 | 16:52:30 | 16:59:30 | 17:10:30 17:23:30 17:27:30 | 17:30:30 17:34:30 17:47:30 | 17:58:00 | 18:05:00 | 18:17:00 | 18:21:30 - 
16:37:00 | 16:38:00 | 16:42:30 | 16:54:30 | 17:01:30 | 17:12:30 17:25:30 17:29:30 | 17:32:30 17:36:30 17:49:30 | 18:00:00 | 18:07:00 | 18:19:00 | 18:23:30 | 18:25:00 
16:39:00 | 16:40:00 | 16:44:30 | 16:56:30 | 17:03:30 | 17:14:30 17:27:30 17:31:30 | 17:34:30 17:38:30 17:51:30 | 18:02:00 | 18:09:00 | 18:21:00 | 18:25:30 - 

- 16:42:00 | 16:46:30 | 16:58:30 | 17:05:30 | 17:16:30 17:29:30 17:33:30 | 17:36:30 17:40:30 17:53:30 | 18:04:00 | 18:11:00 | 18:23:00 | 18:27:30 | 18:29:00 
16:43:00 | 16:44:00 | 16:48:30 | 17:00:30 | 17:07:30 | 17:18:30 17:31:30 17:35:30 | 17:38:30 17:42:30 17:55:30 | 18:06:00 | 18:13:00 | 18:25:00 | 18:29:30 | 18:31:00 

- - 16:50:30 | 17:02:30 | 17:09:30 | 17:20:30 17:33:30 17:37:30 | 17:40:30 17:44:30 17:57:30 | 18:08:00 | 18:15:00 | 18:27:00 | 18:31:30 | 18:33:00 

- 16:48:00 | 16:52:30 | 17:04:30 | 17:11:30 | 17:22:30 17:35:30 17:39:30 | 17:42:30 17:46:30 17:59:30 | 18:10:00 | 18:17:00 | 18:29:00 - - 
16:49:00 | 16:50:00 | 16:54:30 | 17:06:30 | 17:13:30 | 17:24:30 17:37:30 17:41:30 | 17:44:30 17:48:30 18:01:30 | 18:12:00 | 18:19:00 | 18:31:00 | 18:35:30 | 18:37:00 
16:51:00 | 16:52:00 | 16:56:30 | 17:08:30 | 17:15:30 | 17:26:30 17:39:30 17:43:30 | 17:46:30 17:50:30 18:03:30 | 18:14:00 | 18:21:00 | 18:33:00 | 18:37:30 - 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-1. Future Baseline (CBTC) Operating Plan — 6) Line - 7“ Avenue Local – South Ferry 


Van 137 Times Times 137 Van 
Cortlandt Street- 96 Sq- Chambers Chambers Sq- 96 Street- Cortlandt 
Park-242 238 215 City Street 42 Street South South Street 42 Street City 215 238 Park-242 

Street Street Street | College | ФОО | Street дөө Ееггу Ееггу 0900 Street | QOO | College | Street Street Street 

- 16:54:00 | 16:58:30 | 17:10:30 | 17:17:30 | 17:28:30 17:41:30 17:45:30 | 17:48:30 17:52:30 18:05:30 | 18:16:00 | 18:23:00 | 18:35:00 | 18:39:30 | 18:41:00 
16:55:00 | 16:56:00 | 17:00:30 | 17:12:30 | 17:19:30 | 17:30:30 17:43:30 17:47:30 | 17:50:30 17:54:30 18:07:30 | 18:18:00 | 18:25:00 | 18:37:00 | 18:41:30 | 18:43:00 

- - - 17:14:30 | 17:21:30 | 17:32:30 17:45:30 17:49:30 | 17:52:30 17:56:30 18:09:30 | 18:20:00 | 18:27:00 | 18:39:00 | 18:43:30 | 18:45:00 

- 17:00:00 | 17:04:30 | 17:16:30 | 17:23:30 | 17:34:30 17:47:30 17:51:30 | 17:54:00 17:58:00 18:11:00 | 18:21:30 | 18:28:30 | 18:40:30 | 18:45:00 - 
17:01:00 | 17:02:00 | 17:06:30 | 17:18:30 | 17:25:30 | 17:36:30 17:49:30 17:53:30 | 17:57:00 18:00:30 18:12:30 | 18:23:00 | 18:30:00 | 18:42:00 - - 
17:03:00 | 17:04:00 | 17:08:30 | 17:20:30 | 17:27:30 | 17:38:30 17:51:30 17:55:30 | 17:58:30 18:02:00 18:14:00 | 18:24:30 | 18:31:30 | 18:43:30 | 18:48:00 | 18:49:30 

- - 17:10:30 | 17:22:30 | 17:29:30 | 17:40:30 17:53:30 17:57:30 | 18:00:30 18:04:00 18:16:00 | 18:26:30 | 18:33:30 | 18:45:30 - - 

- 17:08:00 | 17:12:30 | 17:24:30 | 17:31:30 | 17:42:30 17:55:30 17:59:30 | 18:02:30 18:06:00 18:18:00 | 18:28:30 | 18:35:30 | 18:47:30 | 18:52:00 | 18:53:30 
17:09:00 | 17:10:00 | 17:14:30 | 17:26:30 | 17:33:30 | 17:44:30 17:57:30 18:01:30 | 18:04:30 18:08:00 18:20:00 | 18:30:30 | 18:37:30 | 18:49:30 | 18:54:00 - 

- 17:12:00 | 17:16:30 | 17:28:30 | 17:35:30 | 17:46:30 17:59:30 18:03:30 | 18:06:30 18:10:00 18:22:00 | 18:32:30 | 18:39:30 | 18:51:30 | 18:56:00 | 18:57:30 
17:13:00 | 17:14:00 | 17:18:30 | 17:30:30 | 17:37:30 | 17:48:30 18:01:30 18:05:30 | 18:08:30 18:12:00 18:24:00 | 18:34:30 | 18:41:30 | 18:53:30 | 18:58:00 - 
17:15:00 | 17:16:00 | 17:20:30 | 17:32:30 | 17:39:30 | 17:50:30 18:03:30 18:07:30 | 18:10:30 18:14:00 18:26:00 | 18:36:30 | 18:43:30 | 18:55:30 | 19:00:00 | 19:01:30 
17:17:00 | 17:18:00 | 17:22:30 | 17:34:30 | 17:41:30 | 17:52:30 18:05:30 18:09:30 | 18:12:30 18:16:00 18:28:00 | 18:38:30 | 18:45:30 | 18:57:30 | 19:02:00 | 19:03:30 

- 17:20:00 | 17:24:30 | 17:36:30 | 17:43:30 | 17:54:30 18:07:30 18:11:30 | 18:14:30 18:18:00 18:30:00 | 18:40:30 | 18:47:30 | 18:59:30 | 19:04:00 | 19:05:30 
17:21:00 | 17:22:00 | 17:26:30 | 17:38:30 | 17:45:30 | 17:56:30 18:09:30 18:13:30 | 18:16:00 18:19:30 18:31:30 | 18:42:00 | 18:49:00 | 19:01:00 - - 

- 17:24:00 | 17:28:30 | 17:40:30 | 17:47:30 | 17:58:30 18:11:30 18:15:30 | 18:18:30 18:22:00 18:34:00 | 18:44:30 | 18:51:30 | 19:03:30 - - 

- - 17:30:30 | 17:42:30 | 17:49:30 | 18:00:30 18:13:30 18:17:30 | 18:20:30 18:24:00 18:36:00 | 18:46:30 | 18:53:30 | 19:05:30 | 19:10:00 | 19:11:30 
17:27:00 | 17:28:00 | 17:32:30 | 17:44:30 | 17:51:30 | 18:02:30 18:15:30 18:19:30 | 18:22:30 18:26:00 18:38:00 | 18:48:30 | 18:55:30 | 19:07:30 | 19:12:00 - 
17:29:00 | 17:30:00 | 17:34:30 | 17:46:30 | 17:53:30 | 18:04:30 18:17:30 18:21:30 | 18:24:30 18:28:00 18:40:00 | 18:50:30 | 18:57:30 | 19:09:30 | 19:14:00 | 19:15:30 

- 17:32:00 | 17:36:30 | 17:48:30 | 17:55:30 | 18:06:30 18:19:30 18:23:30 | 18:26:30 18:30:00 18:42:00 | 18:52:30 | 18:59:30 | 19:11:30 | 19:16:00 - 
17:33:00 | 17:34:00 | 17:38:30 | 17:50:30 | 17:57:30 | 18:08:30 18:21:30 18:25:30 | 18:28:30 18:32:00 18:44:00 | 18:54:30 | 19:01:30 | 19:13:30 | 19:18:00 | 19:19:30 

- - - 17:52:30 | 17:59:30 | 18:10:30 18:23:30 18:27:30 | 18:30:30 18:34:00 18:46:00 | 18:56:30 | 19:03:30 | 19:15:30 | 19:20:00 | 19:21:30 
17:37:00 | 17:38:00 | 17:42:30 | 17:54:30 | 18:01:30 | 18:12:30 18:25:30 18:29:30 | 18:32:30 18:36:00 18:48:00 | 18:58:30 | 19:05:30 | 19:17:30 | 19:22:00 | 19:23:30 
17:39:00 | 17:40:00 | 17:44:30 | 17:56:30 | 18:03:30 | 18:14:30 18:27:30 18:31:30 | 18:34:30 18:38:00 18:50:00 | 19:00:30 | 19:07:30 | 19:19:30 - - 
17:41:00 | 17:42:00 | 17:46:30 | 17:58:30 | 18:05:30 | 18:16:30 18:29:30 18:33:30 | 18:36:30 18:40:00 18:52:00 | 19:02:30 | 19:09:30 | 19:21:30 | 19:26:00 | 19:27:30 

- 17:44:00 | 17:48:30 | 18:00:30 | 18:07:30 | 18:18:30 18:31:30 18:35:30 | 18:38:30 18:42:00 18:54:00 | 19:04:30 | 19:11:30 | 19:23:30 | 19:28:00 - 
17:45:00 | 17:46:00 | 17:50:30 | 18:02:30 | 18:09:30 | 18:20:30 18:33:30 18:37:30 | 18:40:30 18:44:00 18:56:00 | 19:06:30 | 19:13:30 | 19:25:30 | 19:30:00 | 19:31:30 

- 17:48:00 | 17:52:30 | 18:04:30 | 18:11:30 | 18:22:30 18:35:30 18:39:30 | 18:42:30 18:46:00 18:58:00 | 19:08:30 | 19:15:30 | 19:27:30 | 19:32:00 - 

- - 17:54:30 | 18:06:30 | 18:13:30 | 18:24:30 18:37:30 18:41:30 | 18:44:30 18:48:00 19:00:00 | 19:10:30 | 19:17:30 | 19:29:30 | 19:34:00 | 19:35:30 
17:51:00 | 17:52:00 | 17:56:30 | 18:08:30 | 18:15:30 | 18:26:30 18:39:30 18:43:30 | 18:46:30 18:50:00 19:02:00 | 19:12:30 | 19:19:30 | 19:31:30 | 19:36:00 | 19:37:30 
17:53:00 | 17:54:00 | 17:58:30 | 18:10:30 | 18:17:30 | 18:28:30 18:41:30 18:45:30 | 18:48:30 18:52:00 19:04:00 | 19:14:30 | 19:21:30 | 19:33:30 | 19:38:00 | 19:39:30 
17:55:00 | 17:56:00 | 18:00:30 | 18:12:30 | 18:19:30 | 18:30:30 18:43:30 18:47:30 | 18:50:00 18:53:30 19:05:30 | 19:16:00 | 19:23:00 | 19:35:00 - - 
17:57:00 | 17:58:00 | 18:02:30 | 18:14:30 | 18:21:30 | 18:32:30 18:45:30 18:49:30 | 18:52:30 18:56:00 19:08:00 | 19:18:30 | 19:25:30 | 19:37:30 | 19:42:00 | 19:43:30 

- - - 18:16:30 | 18:23:30 | 18:34:30 18:47:30 18:51:30 | 18:54:00 18:57:30 19:09:30 | 19:20:00 | 19:27:00 | 19:39:00 | 19:43:30 - 
18:01:00 | 18:02:00 | 18:06:00 | 18:17:30 | 18:24:30 | 18:35:30 18:48:00 18:52:00 | 18:55:30 18:59:00 19:11:00 | 19:21:30 | 19:28:30 | 19:40:30 | 19:45:00 | 19:46:30 
18:05:00 | 18:06:00 | 18:10:00 | 18:21:30 | 18:28:30 | 18:39:30 18:52:00 18:56:00 | 18:59:00 19:02:30 19:14:00 | 19:24:30 | 19:31:00 | 19:43:00 | 19:47:30 - 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-1. Future Baseline (CBTC) Operating Plan — 6) Line - 7“ Avenue Local – South Ferry 


Van 137 Times Times 137 Van 
Cortlandt Street- 96 Sq- Chambers Chambers Sq- 96 Street- Cortlandt 
Park-242 238 215 City Street 42 Street South South Street 42 Street City 215 238 Park-242 

Street Street Street | College | OOO | Street 0009 Ferry Ferry 0009 Street | QOO | College | Street Street Street 

- - 18:12:00 | 18:23:30 | 18:30:30 | 18:41:30 18:54:00 18:58:00 | 19:01:00 19:04:30 19:16:00 | 19:26:30 | 19:33:00 | 19:45:00 | 19:49:30 | 19:51:00 
18:09:00 | 18:10:00 | 18:14:00 | 18:25:30 | 18:32:30 | 18:43:30 18:56:00 19:00:00 | 19:03:00 19:06:30 19:18:00 | 19:28:30 | 19:35:00 | 19:47:00 | 19:51:30 | 19:53:00 
18:13:00 | 18:14:00 | 18:18:00 | 18:29:30 | 18:36:30 | 18:47:30 19:00:00 19:04:00 | 19:07:00 19:10:30 19:22:00 | 19:32:30 | 19:39:00 | 19:51:00 | 19:55:30 | 19:57:00 
18:17:00 | 18:18:00 | 18:22:00 | 18:33:30 | 18:40:30 | 18:51:30 19:04:00 19:08:00 | 19:11:00 19:14:30 19:26:00 | 19:36:30 | 19:43:00 | 19:55:00 | 19:59:30 | 20:01:00 
18:21:00 | 18:22:00 | 18:26:00 | 18:37:30 | 18:44:30 | 18:55:30 19:08:00 19:12:00 | 19:15:00 19:18:30 19:30:00 | 19:40:30 | 19:47:00 | 19:59:00 | 20:03:30 | 20:05:00 

- - 18:28:00 | 18:39:30 | 18:46:30 | 18:57:30 19:10:00 19:14:00 | 19:17:00 19:20:30 19:32:00 | 19:42:30 | 19:49:00 | 20:01:00 | 20:05:30 | 20:07:00 
18:25:00 | 18:26:00 | 18:30:00 | 18:41:30 | 18:48:30 | 18:59:30 19:12:00 19:16:00 | 19:19:00 19:22:30 19:34:00 | 19:44:30 | 19:51:00 | 20:03:00 | 20:07:30 | 20:09:00 
18:29:00 | 18:30:00 | 18:34:00 | 18:45:30 | 18:52:30 | 19:03:30 19:16:00 19:20:00 | 19:23:00 19:26:30 19:38:00 | 19:48:30 | 19:55:00 | 20:07:00 | 20:11:30 | 20:13:00 
18:33:00 | 18:34:00 | 18:38:00 | 18:49:30 | 18:56:30 | 19:07:30 19:20:00 19:24:00 | 19:27:00 19:30:30 19:42:00 | 19:52:30 | 19:59:00 | 20:11:00 | 20:15:30 | 20:17:00 
18:37:00 | 18:38:00 | 18:42:00 | 18:53:30 | 19:00:30 | 19:11:30 19:24:00 19:28:00 | 19:31:00 19:34:30 19:46:00 | 19:56:30 | 20:03:00 | 20:15:00 | 20:19:30 | 20:21:00 

- - 18:44:00 | 18:55:30 | 19:02:30 | 19:13:30 19:26:00 19:30:00 | 19:33:00 19:36:30 19:48:00 | 19:58:30 | 20:05:00 | 20:17:00 | 20:21:30 | 20:23:00 
18:41:00 | 18:42:00 | 18:46:00 | 18:57:30 | 19:04:30 | 19:15:30 19:28:00 19:32:00 | 19:35:00 19:38:30 19:50:00 | 20:00:30 | 20:07:00 | 20:19:00 | 20:23:30 | 20:25:00 
18:45:00 | 18:46:00 | 18:50:00 | 19:01:30 | 19:08:30 | 19:19:30 19:32:00 19:36:00 | 19:39:00 19:42:30 19:54:00 | 20:04:30 | 20:11:00 | 20:23:00 | 20:27:30 | 20:29:00 
18:49:00 | 18:50:00 | 18:54:00 | 19:05:30 | 19:12:30 | 19:23:30 19:36:00 19:40:00 | 19:43:00 19:46:30 19:58:00 | 20:08:30 | 20:15:00 | 20:27:00 | 20:31:30 | 20:33:00 
18:53:00 | 18:54:00 | 18:58:00 | 19:09:30 | 19:16:30 | 19:27:30 19:40:00 19:44:00 | 19:47:00 19:50:30 | 20:02:00 | 20:12:30 | 20:19:00 | 20:31:00 | 20:35:30 | 20:37:00 

- - 19:00:00 | 19:11:30 | 19:18:30 | 19:29:30 19:42:00 19:46:00 | 19:49:00 19:52:30 | 20:04:00 | 20:14:30 | 20:21:00 | 20:33:00 | 20:37:30 - 
18:57:00 | 18:58:00 | 19:02:00 | 19:13:30 | 19:20:30 | 19:31:30 19:44:00 19:48:00 | 19:51:00 19:54:30 | 20:06:00 | 20:16:30 | 20:23:00 | 20:35:00 | 20:39:30 | 20:41:00 
19:01:00 | 19:02:00 | 19:06:00 | 19:17:00 | 19:24:00 | 19:34:30 19:47:00 19:51:00 | 19:54:00 19:57:30 | 20:09:00 | 20:19:30 | 20:26:00 | 20:38:00 | 20:42:30 | 20:44:00 
19:05:00 | 19:06:00 | 19:10:00 | 19:21:00 | 19:28:00 | 19:38:30 19:51:00 19:55:00 | 19:58:00 | 20:01:30 | 20:13:00 | 20:23:30 | 20:30:00 | 20:42:00 | 20:46:30 | 20:48:00 
19:09:00 | 19:10:00 | 19:14:00 | 19:25:00 | 19:32:00 | 19:42:30 19:55:00 19:59:00 | 20:02:00 | 20:05:30 | 20:17:00 | 20:27:30 | 20:34:00 | 20:46:00 | 20:50:30 | 20:52:00 

- - 19:17:00 | 19:28:30 | 19:35:30 | 19:46:00 19:58:30 | 20:02:30 | 20:06:00 | 20:09:30 | 20:21:00 | 20:31:30 | 20:38:00 | 20:50:00 | 20:54:30 - 
19:15:00 | 19:16:00 | 19:20:00 | 19:31:00 | 19:38:00 | 19:48:30 | 20:01:00 | 20:05:00 | 20:10:00 | 20:13:30 | 20:25:00 | 20:35:30 | 20:42:00 | 20:54:00 | 20:58:30 | 21:00:00 
19:21:00 | 19:22:00 | 19:26:00 | 19:37:00 | 19:44:00 | 19:54:30 | 20:07:00 | 20:11:00 | 20:14:00 | 20:17:30 | 20:29:00 | 20:39:30 | 20:46:00 | 20:58:00 | 21:02:30 | 21:04:00 
19:25:00 | 19:26:00 | 19:30:00 | 19:41:00 | 19:48:00 | 19:58:30 | 20:11:00 | 20:15:00 | 20:18:00 | 20:21:30 | 20:33:00 | 20:43:30 | 20:50:00 | 21:02:00 | 21:06:30 - 

- - 19:32:00 | 19:43:30 | 19:50:30 | 20:01:00 | 20:13:30 | 20:17:30 | 20:20:30 | 20:24:00 | 20:35:30 | 20:46:00 | 20:52:30 | 21:04:30 | 21:09:00 | 21:10:30 
19:29:00 | 19:30:00 | 19:34:00 | 19:45:00 | 19:52:00 | 20:02:30 | 20:15:00 | 20:19:00 | 20:22:00 | 20:25:30 | 20:37:00 | 20:47:30 | 20:54:00 | 21:06:00 | 21:10:30 | 21:12:00 
19:33:00 | 19:34:00 | 19:38:00 | 19:49:00 | 19:56:00 | 20:06:30 | 20:19:00 | 20:23:00 | 20:26:00 | 20:29:30 | 20:41:00 | 20:51:30 | 20:58:00 | 21:10:00 | 21:14:30 | 21:16:00 
19:37:00 | 19:38:00 | 19:42:00 | 19:53:00 | 20:00:00 | 20:10:30 | 20:23:00 | 20:27:00 | 20:30:00 | 20:33:30 | 20:45:00 | 20:55:30 | 21:02:00 | 21:14:00 | 21:18:30 - 
19:41:00 | 19:42:00 | 19:46:00 | 19:57:00 | 20:04:00 | 20:14:30 | 20:27:00 | 20:31:00 | 20:34:00 | 20:37:30 | 20:49:00 | 20:59:30 | 21:06:00 | 21:18:00 | 21:22:30 | 21:24:00 
19:45:00 | 19:46:00 | 19:50:00 | 20:01:00 | 20:08:00 | 20:18:30 | 20:31:00 | 20:35:00 | 20:38:00 | 20:41:30 | 20:53:00 | 21:03:30 | 21:10:00 | 21:22:00 | 21:26:30 | 21:28:00 
19:49:00 | 19:50:00 | 19:54:00 | 20:05:00 | 20:12:00 | 20:22:30 | 20:35:00 | 20:39:00 | 20:42:00 | 20:45:30 | 20:57:00 | 21:07:30 | 21:14:00 | 21:26:00 | 21:30:30 | 21:32:00 
19:53:00 | 19:54:00 | 19:58:00 | 20:09:00 | 20:16:00 | 20:26:30 | 20:39:00 | 20:43:00 | 20:46:00 | 20:49:30 | 21:01:00 | 21:11:30 | 21:18:00 | 21:30:00 | 21:34:30 | 21:36:00 
19:57:00 | 19:58:00 | 20:02:00 | 20:13:00 | 20:20:00 | 20:30:30 | 20:43:00 | 20:47:00 | 20:50:00 | 20:53:30 | 21:05:00 | 21:15:30 | 21:22:00 | 21:34:00 | 21:38:30 | 21:40:00 
20:01:00 | 20:02:00 | 20:06:00 | 20:17:00 | 20:24:00 | 20:34:30 | 20:47:00 | 20:51:00 | 20:54:00 | 20:57:30 | 21:09:00 | 21:19:30 | 21:26:00 | 21:38:00 | 21:42:30 | 21:44:00 
20:05:00 | 20:06:00 | 20:10:00 | 20:21:00 | 20:28:00 | 20:38:30 | 20:51:00 | 20:55:00 | 20:58:00 | 21:01:30 | 21:13:00 | 21:23:30 | 21:30:00 | 21:42:00 | 21:46:30 | 21:48:00 
20:09:00 | 20:10:00 | 20:14:00 | 20:25:00 | 20:32:00 | 20:42:30 | 20:55:00 | 20:59:00 | 21:02:00 | 21:05:30 | 21:17:00 | 21:27:30 | 21:34:00 | 21:46:00 | 21:50:30 | 21:52:00 
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APPENDICES TO FUTURE BASELINE (СВТС) TECHNICAL MEMORANDUM 


Table G.2-1. Future Baseline (CBTC) Operating Plan — 6) Line - 7*^ Avenue Local – South Ferry 


Van 137 Times Times 137 Van 
Cortlandt Street- 96 Sq- Chambers Chambers Sq- 96 Street- Cortlandt 
Park-242 238 215 City Street 42 Street South South Street 42 Street City 215 238 Park-242 

Street Street Street | College | OOO | Street дөө Ееггу Ееггу 0900 Street | QOO | College | Street Street Street 
20:13:00 | 20:14:00 | 20:18:00 | 20:29:00 | 20:36:00 | 20:46:30 | 20:59:00 | 21:03:00 | 21:06:00 | 21:09:30 | 21:21:00 | 21:31:30 | 21:38:00 | 21:50:00 | 21:54:30 - 
20:17:00 | 20:18:00 | 20:22:00 | 20:33:00 | 20:40:00 | 20:50:30 | 21:03:00 | 21:07:00 | 21:10:00 | 21:13:30 | 21:25:00 | 21:35:30 | 21:42:00 | 21:54:00 | 21:58:30 | 22:00:00 
20:21:00 | 20:22:00 | 20:26:00 | 20:37:00 | 20:44:00 | 20:54:30 | 21:07:00 | 21:11:00 | 21:14:00 | 21:17:30 | 21:29:00 | 21:39:30 | 21:46:00 | 21:58:00 | 22:02:30 | 22:04:00 
20:25:00 | 20:26:00 | 20:30:00 | 20:41:00 | 20:48:00 | 20:58:30 | 21:11:00 | 21:15:00 | 21:18:00 | 21:21:30 | 21:33:00 | 21:43:30 | 21:50:00 | 22:02:00 | 22:06:30 | 22:08:00 
20:29:00 | 20:30:00 | 20:34:00 | 20:45:00 | 20:52:00 | 21:02:30 | 21:15:00 | 21:19:00 | 21:22:00 | 21:25:30 | 21:37:00 | 21:47:30 | 21:54:00 | 22:06:00 | 22:10:30 - 
20:33:00 | 20:34:00 | 20:38:00 | 20:49:00 | 20:56:00 | 21:06:30 | 21:19:00 | 21:23:00 | 21:26:00 | 21:29:30 | 21:41:00 | 21:51:30 | 21:58:00 | 22:10:00 | 22:14:30 | 22:16:00 
20:37:00 | 20:38:00 | 20:42:00 | 20:53:00 | 21:00:00 | 21:10:30 | 21:23:00 | 21:27:00 | 21:30:00 | 21:33:30 | 21:45:00 | 21:55:30 | 22:02:00 | 22:14:00 | 22:18:30 | 22:20:00 
20:41:00 | 20:42:00 | 20:46:00 | 20:57:00 | 21:04:00 | 21:14:30 | 21:27:00 | 21:31:00 | 21:34:00 | 21:37:30 | 21:49:00 | 21:59:30 | 22:06:00 | 22:18:00 | 22:22:30 | 22:24:00 
20:47:00 | 20:48:00 | 20:52:00 | 21:03:00 | 21:10:00 | 21:20:30 | 21:33:00 | 21:37:00 | 21:40:00 | 21:43:30 | 21:55:00 | 22:05:30 | 22:12:00 | 22:24:00 | 22:28:30 - 
20:53:00 | 20:54:00 | 20:58:00 | 21:09:00 | 21:16:00 | 21:26:30 | 21:39:00 | 21:43:00 | 21:46:00 | 21:49:30 | 22:01:00 | 22:11:30 | 22:18:00 | 22:30:00 | 22:34:30 | 22:36:00 
20:59:00 | 21:00:00 | 21:04:00 | 21:15:00 | 21:22:00 | 21:32:30 | 21:45:00 | 21:49:00 | 21:52:00 | 21:55:30 | 22:07:00 | 22:17:30 | 22:24:00 | 22:36:00 | 22:40:30 | 22:42:00 
21:05:00 | 21:06:00 | 21:10:00 | 21:21:00 | 21:28:00 | 21:38:30 | 21:51:00 | 21:55:00 | 21:58:00 | 22:01:30 | 22:13:00 | 22:23:30 | 22:30:00 | 22:42:00 | 22:46:30 | 22:48:00 
21:11:00 | 21:12:00 | 21:16:00 | 21:27:00 | 21:34:00 | 21:44:30 | 21:57:00 | 22:01:00 | 22:04:00 | 22:07:30 | 22:19:00 | 22:29:30 | 22:36:00 | 22:48:00 | 22:52:30 | 22:54:00 
21:17:00 | 21:18:00 | 21:22:00 | 21:33:00 | 21:40:00 | 21:50:30 | 22:03:00 | 22:07:00 | 22:10:00 | 22:13:30 | 22:25:00 | 22:35:30 | 22:42:00 | 22:54:00 | 22:58:30 | 23:00:00 
21:23:00 | 21:24:00 | 21:28:00 | 21:39:00 | 21:46:00 | 21:56:30 | 22:09:00 | 22:13:00 | 22:16:00 | 22:19:30 | 22:31:00 | 22:41:30 | 22:48:00 | 23:00:00 | 23:04:30 | 23:06:00 
21:29:00 | 21:30:00 | 21:34:00 | 21:45:00 | 21:52:00 | 22:02:30 | 22:15:00 | 22:19:00 | 22:22:00 | 22:25:30 | 22:37:00 | 22:47:30 | 22:54:00 | 23:06:00 | 23:10:30 | 23:12:00 
21:35:00 | 21:36:00 | 21:40:00 | 21:51:00 | 21:58:00 | 22:08:30 | 22:21:00 | 22:25:00 | 22:28:00 | 22:31:30 | 22:43:00 | 22:53:30 | 23:00:00 | 23:12:00 | 23:16:30 | 23:18:00 
21:41:00 | 21:42:00 | 21:46:00 | 21:57:00 | 22:04:00 | 22:14:30 | 22:27:00 | 22:31:00 | 22:34:00 | 22:37:30 | 22:49:00 | 22:59:30 | 23:06:00 | 23:18:00 | 23:22:30 | 23:24:00 
21:47:00 | 21:48:00 | 21:52:00 | 22:03:00 | 22:10:00 | 22:20:30 | 22:33:00 | 22:37:00 | 22:40:00 | 22:43:30 | 22:55:00 | 23:05:30 | 23:12:00 | 23:24:00 | 23:28:30 | 23:30:00 
21:53:00 | 21:54:00 | 21:58:00 | 22:09:00 | 22:16:00 | 22:26:30 | 22:39:00 | 22:43:00 | 22:46:00 | 22:49:30 | 23:01:00 | 23:11:30 | 23:18:00 | 23:30:00 | 23:34:30 | 23:36:00 
21:59:00 | 22:00:00 | 22:04:00 | 22:15:00 | 22:22:00 | 22:32:30 | 22:45:00 | 22:49:00 | 22:52:00 | 22:55:30 | 23:07:00 | 23:17:30 | 23:24:00 | 23:36:00 | 23:40:30 | 23:42:00 
22:05:00 | 22:06:00 | 22:10:00 | 22:21:00 | 22:28:00 | 22:38:30 | 22:51:00 | 22:55:00 | 22:58:00 | 23:01:30 | 23:13:00 | 23:23:30 | 23:30:00 | 23:42:00 | 23:46:30 | 23:48:00 
22:15:00 | 22:16:00 | 22:20:00 | 22:31:00 | 22:38:00 | 22:48:30 | 23:01:00 | 23:05:00 | 23:08:00 | 23:11:30 | 23:23:00 | 23:33:30 | 23:40:00 | 23:52:00 | 23:56:30 | 23:58:00 
22:25:00 | 22:26:00 | 22:30:00 | 22:41:00 | 22:48:00 | 22:58:30 | 23:11:00 | 23:15:00 | 23:18:00 | 23:21:30 | 23:33:00 | 23:43:30 | 23:50:00 | 24:02:00 | 24:06:30 | 24:08:00 
22:35:00 | 22:36:00 | 22:40:00 | 22:51:00 | 22:58:00 | 23:08:30 | 23:21:00 | 23:25:00 | 23:28:00 | 23:31:30 | 23:43:00 | 23:53:30 | 24:00:00 | 24:12:00 | 24:16:30 | 24:18:00 
22:45:00 | 22:46:00 | 22:50:00 | 23:01:00 | 23:08:00 | 23:18:30 | 23:31:00 | 23:35:00 | 23:38:00 | 23:41:30 | 23:53:00 | 24:03:30 | 24:10:00 | 24:22:00 | 24:26:30 | 24:28:00 
22:55:00 | 22:56:00 | 23:00:00 | 23:11:00 | 23:18:00 | 23:28:30 | 23:41:00 | 23:45:00 | 23:48:00 | 23:51:30 | 24:03:00 | 24:13:30 | 24:20:00 | 24:32:00 | 24:36:30 | 24:38:00 
23:05:00 | 23:06:00 | 23:10:00 | 23:21:00 | 23:28:00 | 23:38:30 | 23:51:00 | 23:55:00 | 23:58:00 | 24:01:30 | 24:13:00 | 24:23:30 | 24:30:00 | 24:42:00 | 24:46:30 | 24:48:00 
23:15:00 | 23:16:00 | 23:20:00 | 23:31:00 | 23:38:00 | 23:48:30 | 24:01:00 | 24:05:00 | 24:08:00 | 24:11:30 | 24:23:00 | 24:33:30 | 24:40:00 | 24:52:00 | 24:56:30 | 24:58:00 
23:25:00 | 23:26:00 | 23:30:00 | 23:41:00 | 23:48:00 | 23:58:30 | 24:11:00 | 24:15:00 | 24:18:00 | 24:21:30 | 24:33:00 | 24:43:30 | 24:50:00 | 25:02:00 | 25:06:30 | 25:08:00 
23:35:00 | 23:36:00 | 23:40:00 | 23:51:00 | 23:58:00 | 24:08:30 | 24:21:00 | 24:25:00 | 24:28:00 | 24:31:30 | 24:43:00 | 24:53:30 | 25:00:00 | 25:12:00 | 25:16:30 | 25:18:00 
23:45:00 | 23:46:00 | 23:50:00 | 24:01:00 | 24:08:00 | 24:18:30 | 24:31:00 | 24:35:00 | 24:38:00 | 24:41:30 | 24:53:00 | 25:03:30 | 25:10:00 | 25:22:00 | 25:26:30 | 25:28:00 
23:55:00 | 23:56:00 | 24:00:00 | 24:11:00 | 24:18:00 | 24:28:30 | 24:41:00 | 24:45:00 | 24:48:00 | 24:51:30 | 25:03:00 | 25:13:30 | 25:20:00 | 25:32:00 | 25:36:30 | 25:38:00 
24:05:00 | 24:06:00 | 24:10:00 | 24:21:00 | 24:28:00 | 24:38:30 | 24:51:00 | 24:55:00 | 24:58:00 | 25:01:30 | 25:13:00 | 25:23:30 | 25:30:00 | 25:42:00 | 25:46:30 | 25:48:00 
24:15:00 | 24:16:00 | 24:20:00 | 24:31:00 | 24:38:00 | 24:48:30 | 25:01:00 | 25:05:00 | 25:08:00 | 25:11:30 | 25:23:00 | 25:33:30 | 25:40:00 | 25:52:00 | 25:56:30 | 25:58:00 
24:25:00 | 24:26:00 | 24:30:00 | 24:41:00 | 24:48:00 | 24:58:30 | 25:11:00 | 25:15:00 | 25:18:00 | 25:21:30 | 25:33:00 | 25:43:30 | 25:50:00 | 26:02:00 | 26:06:30 | 26:08:00 
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APPENDICES TO FUTURE BASELINE (СВТС) TECHNICAL MEMORANDUM 


Table G.2-1. Future Baseline (CBTC) Operating Plan — 6) Line - 7*^ Avenue Local – South Ferry 


Van 137 Times Times 137 Van 
Cortlandt Street- 96 Sq- Chambers Chambers Sq- 96 Street- Cortlandt 
Park-242 238 215 City Street 42 Street South South Street 42 Street City 215 238 Park-242 

Street Street Street | College | ФОО | Street дөө Ееггу Ееггу 0900 Street | QOO | College | Street Street Street 
24:35:00 | 24:36:00 | 24:40:00 | 24:51:00 | 24:58:00 | 25:08:30 | 25:21:00 | 25:25:00 | 25:28:00 | 25:31:30 | 25:43:00 | 25:53:30 | 26:00:00 | 26:12:00 | 26:16:30 | 26:18:00 
24:45:00 | 24:46:00 | 24:50:00 | 25:01:00 | 25:08:00 | 25:18:30 | 25:31:00 | 25:35:00 | 25:38:00 | 25:41:30 | 25:53:00 | 26:03:30 | 26:10:00 | 26:22:00 | 26:26:30 | 26:28:00 
24:55:00 | 24:56:00 | 25:00:00 | 25:11:00 | 25:18:00 | 25:28:30 | 25:41:00 | 25:45:00 | 25:48:00 | 25:51:30 | 26:03:00 | 26:13:30 | 26:20:00 | 26:32:00 | 26:36:30 | 26:38:00 
25:05:00 | 25:06:00 | 25:10:00 | 25:21:00 | 25:28:00 | 25:38:30 | 25:51:00 | 25:55:00 | 25:58:00 | 26:01:30 | 26:13:00 | 26:23:30 | 26:30:00 | 26:42:00 | 26:46:30 | 26:48:00 
25:15:00 | 25:16:00 | 25:20:00 | 25:31:00 | 25:38:00 | 25:48:30 | 26:01:00 | 26:05:00 | 26:08:00 | 26:11:30 | 26:23:00 | 26:33:30 | 26:40:00 | 26:52:00 | 26:56:30 | 26:58:00 
25:25:00 | 25:26:00 | 25:30:00 | 25:41:00 | 25:48:00 | 25:58:30 | 26:11:00 | 26:15:00 | 26:18:00 | 26:21:30 | 26:33:00 | 26:43:30 | 26:50:00 | 27:02:00 | 27:06:30 | 27:08:00 
25:35:00 | 25:36:00 | 25:40:00 | 25:51:00 | 25:58:00 | 26:08:30 | 26:21:00 | 26:25:00 | 26:28:00 | 26:31:30 | 26:43:00 | 26:53:30 | 27:00:00 | 27:12:00 | 27:16:30 | 27:18:00 
25:45:00 | 25:46:00 | 25:50:00 | 26:01:00 | 26:08:00 | 26:18:30 | 26:31:00 | 26:35:00 | 26:38:00 | 26:41:30 | 26:53:00 | 27:03:30 | 27:10:00 | 27:22:00 | 27:26:30 | 27:28:00 
25:55:00 | 25:56:00 | 26:00:00 | 26:11:00 | 26:18:00 | 26:28:30 | 26:41:00 | 26:45:00 | 26:48:00 | 26:51:30 | 27:03:00 | 27:13:30 | 27:20:00 | 27:32:00 | 27:36:30 | 27:38:00 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


G.2.2 OLine Operating Plan 


Table G.2-2. Future Baseline (CBTC) Operating Plan - @ Line - 7" Avenue Express - Flatbush 


Flatbush Flatbush 
Wakefield 96 Chambers Avenue - New New Avenue - Chambers 96 Wakefield 
- 241 Nereid E 180 Street Street Franklin | Brooklyn Lots Lots Brooklyn | Franklin Street Street E 180 Nereid - 241 

Street Avenue | Street | 000 0009 Avenue | College | Avenue | Avenue | College | Avenue 0009 ӨӨӨ | Street | Avenue Street 
- 0:00:00 0:11:30 0:29:00 0:51:00 1:15:00 1:27:30 1:29:30 

- 0:13:00 0:24:30 0:42:00 1:04:00 1:28:00 1:40:30 1:42:30 

- 0:24:00 0:35:30 0:53:00 1:15:00 1:39:00 1:51:30 1:53:30 

- 0:36:00 0:47:30 1:05:00 1:27:00 1:51:00 2:03:30 2:05:30 

- 0:48:00 0:59:30 1:17:00 1:39:00 2:03:00 2:15:30 2:17:30 

- 1:00:00 1:11:30 1:29:00 1:51:00 2:15:00 2:27:30 2:29:30 

- 1:18:00 1:29:30 1:47:00 2:09:00 2:33:00 2:45:30 2:47:30 

- 1:37:00 1:48:30 2:06:00 2:28:00 2:52:00 3:04:30 3:06:30 

0:01:00 0:02:00 0:15:30 0:39:30 1:02:30 1:20:00 1:31:00 - - 1:55:00 2:06:30 2:24:00 2:46:00 3:10:00 3:22:30 3:24:30 
0:25:00 0:26:00 0:39:30 1:03:30 1:26:30 1:44:00 1:55:00 - - 2:19:00 2:30:30 2:48:00 3:10:00 3:34:00 3:46:30 3:48:30 
0:43:00 0:44:00 0:57:30 1:21:30 1:44:30 2:02:00 2:13:00 - - 2:37:00 2:48:30 3:06:00 3:28:00 3:52:00 4:04:30 4:06:30 
1:01:00 1:02:00 1:15:30 1:39:30 2:02:30 2:20:00 2:31:00 - - 2:55:00 3:06:30 3:24:00 3:46:00 4:10:00 4:22:30 4:24:30 
1:19:00 1:20:00 1:33:30 1:57:30 2:20:30 2:38:00 2:49:00 - - 3:19:00 3:30:30 3:48:00 4:10:00 4:34:00 4:46:30 4:48:30 
1:43:00 1:44:00 1:57:30 2:21:30 2:44:30 3:02:00 3:13:00 - - 3:37:00 3:48:30 4:06:00 4:28:00 4:52:00 5:04:30 5:06:30 
2:01:00 2:02:00 2:15:30 2:39:30 3:02:30 3:20:00 3:31:00 - - 3:55:00 4:06:30 4:24:00 4:46:00 5:10:00 5:22:30 5:24:30 
2:19:00 2:20:00 2:33:30 2:57:30 3:20:30 3:38:00 3:49:00 - - 4:19:00 4:30:30 4:48:00 5:10:00 5:34:00 5:46:30 5:48:30 
2:43:00 2:44:00 2:57:30 3:21:30 3:44:30 4:02:00 4:13:00 - - 4:36:00 4:47:30 5:05:00 5:27:00 5:51:00 6:03:30 6:05:30 
3:01:00 3:02:00 3:15:30 3:39:30 4:02:30 4:20:00 4:31:00 - - 4:55:00 5:06:30 5:24:00 5:46:00 6:10:00 6:22:30 6:24:30 
3:13:00 3:14:00 3:27:30 3:51:30 4:14:30 4:32:00 4:43:00 - - 5:07:00 5:18:30 5:36:00 5:58:00 6:22:00 6:34:30 6:36:30 
3:28:00 3:29:00 3:42:30 4:06:30 4:29:30 4:47:00 4:58:00 - - 5:19:00 5:30:30 5:48:00 6:01:30 6:25:30 6:38:00 6:40:00 
3:49:00 3:50:00 4:03:30 4:27:30 4:50:30 5:08:00 5:19:00 - - 5:31:00 5:42:30 6:00:00 6:13:30 6:37:30 6:50:00 6:52:00 
4:08:00 4:09:00 4:22:30 4:46:30 5:09:30 5:27:00 5:38:00 - - 5:42:00 5:53:30 6:11:00 6:24:30 6:48:30 7:01:00 7:03:00 
4:20:00 4:21:00 4:34:30 4:58:30 5:21:30 5:39:00 5:50:00 - - 5:54:00 6:05:30 6:23:00 6:36:30 7:00:30 7:13:00 7:15:00 
4:32:00 4:33:00 4:46:30 5:10:30 5:33:30 5:51:00 6:02:00 - - 6:05:30 6:17:30 6:35:30 6:49:30 7:14:30 7:27:00 7:29:00 
4:57:00 4:58:00 5:12:00 5:37:00 5:50:00 6:07:30 6:19:00 - - 6:23:30 6:35:30 6:53:30 7:07:30 7:32:30 7:45:00 7:47:00 
5:09:00 5:10:00 5:24:00 5:49:00 6:02:00 6:19:30 6:31:00 - - 6:35:30 6:47:30 7:05:30 7:19:30 7:44:30 7:57:00 7:59:00 
5:21:00 5:22:00 5:36:00 6:01:00 6:14:00 6:31:30 6:43:00 - - 6:47:30 6:59:30 7:17:30 7:31:30 7:56:30 8:09:00 8:11:00 
- 5:28:00 5:42:00 6:07:00 6:20:00 6:37:30 6:49:00 - - 6:53:30 7:05:30 7:23:30 7:37:30 8:02:30 8:15:00 8:17:00 
5:33:00 5:34:00 5:48:00 6:13:00 6:26:00 6:43:30 6:55:00 - - 6:58:00 7:10:00 7:29:00 7:43:30 8:09:00 8:21:30 8:23:30 
5:45:00 5:46:00 6:00:00 6:25:00 6:38:00 6:55:30 7:07:00 - - 7:10:00 7:22:00 7:41:00 7:55:30 8:21:00 8:33:30 8:35:30 
- 5:52:00 6:06:00 6:31:00 6:44:00 7:01:30 7:13:00 - - 7:16:00 7:28:00 7:47:00 8:01:30 8:27:00 8:39:30 8:41:30 
5:54:30 5:56:00 6:10:00 6:35:30 6:48:30 7:07:00 7:18:30 - - 7:22:00 7:34:00 7:53:00 8:07:30 8:33:00 8:45:30 8:47:30 
- 6:02:00 6:16:00 6:41:30 6:54:30 7:13:00 7:24:30 - - 7:28:00 7:40:00 7:59:00 8:13:30 8:39:00 8:51:30 8:53:30 
6:05:00 6:06:30 6:20:30 6:46:00 6:59:00 7:17:30 7:29:00 - - 7:34:00 7:46:00 8:05:00 8:19:30 8:45:00 8:57:30 8:59:30 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-2. Future Baseline (CBTC) Operating Plan – @ Line - 7" Avenue Express - Flatbush 


Flatbush Flatbush 
Wakefield 96 Chambers Avenue - New New Avenue - Chambers 96 Wakefield 
- 241 Nereid E 180 Street Street Franklin | Brooklyn Lots Lots Brooklyn | Franklin Street Street E 180 Nereid - 241 
Street Avenue | Street | 000 000 Avenue | College | Avenue | Avenue | College | Avenue 0009 ӨӨӨ | Street | Avenue Street 

- 6:12:00 6:26:00 6:51:30 7:04:30 7:23:00 7:34:30 - - 7:38:00 7:50:00 8:09:00 8:23:30 8:49:00 9:01:30 9:03:30 
6:12:30 6:14:00 6:28:00 6:53:30 7:06:30 7:25:00 7:36:30 - - 7:40:00 7:52:00 8:11:00 8:25:30 8:51:00 9:03:30 9:05:30 
6:18:30 6:20:00 6:34:00 6:59:30 7:12:30 7:31:00 7:42:30 - - 7:46:00 7:58:00 8:17:00 8:31:30 8:57:00 9:09:30 9:11:30 

- 6:26:00 6:40:00 7:05:30 7:18:30 7:37:00 7:48:30 - - 7:52:00 8:04:00 8:23:00 8:37:30 9:03:00 9:15:30 9:17:30 
6:28:30 6:30:00 6:44:00 7:09:30 7:22:30 7:41:00 7:52:30 - - 7:56:00 8:08:00 8:27:00 8:41:30 9:07:00 9:19:30 - 

- 6:32:00 6:46:00 7:11:30 7:24:30 7:43:00 7:54:30 - - 7:58:00 8:10:00 8:29:00 8:43:30 9:09:00 9:21:30 9:23:30 
6:36:30 6:38:00 6:52:00 T:17:30 7:30:30 7:49:00 8:00:30 - - 8:04:00 8:16:00 8:35:00 8:49:30 9:15:00 9:27:30 9:29:30 
6:42:30 6:44:00 6:58:00 7:23:30 7:36:30 7:55:00 8:06:30 - - 8:10:00 8:22:00 8:41:00 8:55:30 9:21:00 9:33:30 9:35:30 
6:46:30 6:48:00 7:02:00 7:27:30 7:40:30 7:59:00 8:10:30 - - 8:14:00 8:26:00 8:45:00 8:59:30 9:25:00 9:37:30 9:39:30 

- 6:50:00 7:04:00 7:29:30 7:42:30 8:01:00 8:12:30 - - 8:16:00 8:28:00 8:47:00 9:01:30 9:27:00 9:39:30 9:41:30 
6:54:30 6:56:00 7:10:00 7:35:30 7:48:30 8:07:00 8:18:30 - - 8:22:00 8:34:00 8:53:00 9:07:30 9:33:00 9:45:30 9:47:30 
7:00:30 7:02:00 7:16:00 T:41:30 T:54:30 8:13:00 8:24:30 - - 8:28:00 8:40:00 8:59:00 9:13:30 9:39:00 9:51:30 9:53:30 

- 7:08:00 7:22:00 7:47:30 8:00:30 8:19:00 8:30:30 - - 8:34:00 8:46:00 9:05:00 9:19:30 9:45:00 9:57:30 9:59:30 
7:10:30 7:12:00 7:26:00 7:51:30 8:04:30 8:23:00 8:34:30 - - 8:38:00 8:50:00 9:09:00 9:23:30 9:49:00 | 10:01:30 - 
7:12:30 7:14:00 7:28:00 7:53:30 8:06:30 8:25:00 8:36:30 - - 8:40:00 8:52:00 9:11:00 9:25:30 9:51:00 | 10:03:30 10:05:30 

- 7:20:00 7:34:00 7:59:30 8:12:30 8:31:00 8:42:30 - - 8:46:00 8:58:00 9:17:00 9:31:30 9:57:00 | 10:09:30 10:11:30 
7:24:30 7:26:00 7:40:00 8:05:30 8:18:30 8:37:00 8:48:30 - - 8:52:00 9:04:00 9:23:00 9:37:30 | 10:03:00 | 10:15:30 10:17:30 

- 7:30:00 7:44:00 8:09:30 8:22:30 8:41:00 8:52:30 - - 8:56:00 9:08:00 9:27:00 9:41:30 | 10:07:00 | 10:19:30 - 
7:30:30 7:32:00 7:46:00 8:11:30 8:24:30 8:43:00 8:54:30 - - 8:58:00 9:10:00 9:29:00 9:43:30 | 10:09:00 | 10:21:30 10:23:30 
7:36:30 7:38:00 7:52:00 8:17:30 8:30:30 8:49:00 9:00:30 - - 9:05:00 9:17:00 9:35:00 9:49:00 | 10:14:00 | 10:26:30 10:28:30 

- 7:44:00 7:58:00 8:23:30 8:36:30 8:55:00 9:06:30 - - 9:10:30 9:22:30 9:40:30 9:54:30 | 10:19:30 | 10:32:00 10:34:00 
7:46:30 7:48:00 8:02:00 8:27:30 8:40:30 8:59:00 9:10:30 - - 9:14:00 9:26:00 - - - - - 

- 7:50:00 8:04:00 8:29:30 8:42:30 9:01:00 9:12:30 - - 9:16:00 9:28:00 9:46:00 10:00:00 | 10:25:00 | 10:37:30 - 
7:57:00 7:58:00 8:12:00 8:37:00 8:50:00 9:07:30 9:19:00 - - 9:22:00 9:34:00 9:52:00 10:06:00 | 10:31:00 | 10:43:30 10:45:30 
8:03:00 8:04:00 8:18:00 8:43:00 8:56:00 9:13:30 9:25:00 - - 9:28:00 9:40:00 9:58:00 10:12:00 | 10:37:00 | 10:49:30 10:51:30 
8:09:00 8:10:00 8:24:00 8:49:00 9:02:00 9:19:30 9:31:00 - - 9:34:00 9:46:00 10:04:00 10:18:00 | 10:43:00 | 10:55:30 10:57:30 

- 8:14:00 8:28:00 8:53:00 9:06:00 9:23:30 9:35:00 - - 9:38:00 9:50:00 - - - - - 
8:15:00 8:16:00 8:30:00 8:55:00 9:08:00 9:25:30 9:37:00 - - 9:40:00 9:52:00 10:10:00 10:24:00 | 10:49:00 | 11:01:30 11:03:30 
8:21:00 8:22:00 8:36:00 9:01:00 9:14:00 9:31:30 9:43:00 - - 9:46:00 9:58:00 10:16:00 10:30:00 | 10:55:00 | 11:07:30 11:09:30 
8:27:00 8:28:00 8:42:00 9:07:00 9:20:00 9:37:30 9:49:00 - - 9:52:00 10:04:00 10:22:00 10:36:00 | 11:01:00 | 11:13:30 11:15:30 
8:33:00 8:34:00 8:48:00 9:13:00 9:26:00 9:43:30 9:55:00 - - 9:58:00 10:09:30 10:27:00 10:40:30 | 11:04:30 | 11:17:00 11:19:00 
8:39:00 8:40:00 8:54:00 9:19:00 9:32:00 9:49:30 10:01:00 - - 10:04:00 | 10:15:30 10:33:00 10:46:30 | 11:10:30 | 11:23:00 11:25:00 
8:45:00 8:46:00 9:00:00 9:25:00 9:38:00 9:55:30 - 9:58:30 
8:51:00 8:52:00 9:06:00 9:31:00 9:44:00 10:01:30 | 10:13:00 - - 10:16:00 | 10:27:30 10:45:00 10:58:30 | 11:22:30 | 11:35:00 11:37:00 
8:59:00 9:00:00 9:13:30 9:37:30 9:50:30 10:08:00 | 10:19:00 - - 10:22:00 | 10:33:30 10:51:00 11:04:30 | 11:28:30 | 11:41:00 11:43:00 
9:05:00 9:06:00 9:19:30 9:43:30 9:56:30 10:14:00 | 10:25:00 - - 10:28:00 | 10:39:30 10:57:00 11:10:30 | 11:34:30 | 11:47:00 11:49:00 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-2. Future Baseline (CBTC) Operating Plan – @ Line - 7" Avenue Express - Flatbush 


Flatbush Flatbush 
Wakefield 96 Chambers Avenue - New New Avenue - Chambers 96 Wakefield 
- 241 Nereid E 180 Street Street Franklin | Brooklyn Lots Lots Brooklyn | Franklin Street Street E 180 Nereid - 241 
Street Avenue | Street | 000 000 Avenue | College | Avenue | Avenue | College | Avenue дөө ӨӨӨ | Street | Avenue Street 
9:11:00 9:12:00 | 9:25:30 | 9:49:30 10:02:30 | 10:20:00 | 10:31:00 - - 10:34:00 | 10:45:30 | 11:03:00 | 11:16:30 | 11:40:30 | 11:53:00 | 11:55:00 
9:17:00 9:18:00 | 9:31:30 | 9:55:30 10:08:30 | 10:26:00 | 10:37:00 - - 10:40:00 | 10:51:30 | 11:09:00 | 11:22:30 | 11:46:30 | 11:59:00 | 12:01:00 
9:23:00 9:24:00 | 9:37:30 | 10:01:30 | 10:14:30 | 10:32:00 - 10:34:30 
9:29:00 9:30:00 | 9:43:30 | 10:07:30 | 10:20:30 | 10:38:00 | 10:49:00 - - 10:52:00 | 11:03:30 | 11:21:00 | 11:34:30 | 11:58:30 | 12:11:00 | 12:13:00 
9:33:00 9:34:00 | 9:47:30 | 10:11:30 | 10:24:30 | 10:42:00 | 10:53:00 - - 10:56:00 | 11:07:30 | 11:25:00 | 11:38:30 | 12:02:30 | 12:15:00 | 12:17:00 
9:43:00 9:44:00 | 9:57:30 | 10:21:30 | 10:34:30 | 10:52:00 | 11:03:00 - - 11:06:00 | 11:17:30 | 11:35:00 | 11:48:30 | 12:12:30 | 12:25:00 | 12:27:00 
9:52:00 9:53:00 | 10:06:30 | 10:30:30 | 10:43:30 | 11:01:00 | 11:12:00 - - 11:15:00 | 11:26:30 | 11:44:00 | 11:57:30 | 12:21:30 | 12:34:00 | 12:36:00 
9:59:00 10:00:00 | 10:13:30 | 10:37:30 | 10:50:30 | 11:08:00 | 11:19:00 - - 11:22:00 | 11:33:30 | 11:51:00 | 12:04:30 | 12:28:30 | 12:41:00 | 12:43:00 
10:05:00 | 10:06:00 | 10:19:30 | 10:43:30 | 10:56:30 | 11:14:00 | 11:25:00 - - 11:28:00 | 11:39:30 | 11:57:00 | 12:10:30 | 12:34:30 | 12:47:00 | 12:49:00 
10:15:00 | 10:16:00 | 10:29:30 | 10:53:30 | 11:06:30 | 11:24:00 | 11:35:00 - - 11:38:00 | 11:49:30 | 12:07:00 | 12:20:30 | 12:44:30 | 12:57:00 | 12:59:00 
10:23:00 | 10:24:00 | 10:37:30 | 11:01:30 | 11:14:30 | 11:32:00 | 11:43:00 - - 11:46:00 | 11:57:30 | 12:15:00 | 12:28:30 | 12:52:30 | 13:05:00 | 13:07:00 
10:29:00 | 10:30:00 | 10:43:30 | 11:07:30 | 11:20:30 | 11:38:00 | 11:49:00 - - 11:52:00 | 12:03:30 | 12:21:00 | 12:34:30 | 12:58:30 | 13:11:00 | 13:13:00 
10:35:00 | 10:36:00 | 10:49:30 | 11:13:30 | 11:26:30 | 11:44:00 | 11:55:00 - - 11:58:00 | 12:09:30 | 12:27:00 | 12:40:30 | 13:04:30 | 13:17:00 | 13:19:00 
10:47:00 | 10:48:00 | 11:01:30 | 11:25:30 | 11:38:30 | 11:56:00 | 12:07:00 - - 12:10:00 | 12:21:30 | 12:39:00 | 12:52:30 | 13:16:30 | 13:29:00 | 13:31:00 
10:53:00 | 10:54:00 | 11:07:30 | 11:31:30 | 11:44:30 | 12:02:00 | 12:13:00 - - 12:16:00 | 12:27:30 | 12:45:00 | 12:58:30 | 13:22:30 | 13:35:00 | 13:37:00 
10:59:00 | 11:00:00 | 11:13:30 | 11:37:30 | 11:50:30 | 12:08:00 | 12:19:00 - - 12:22:00 | 12:33:30 | 12:51:00 | 13:04:30 | 13:28:30 | 13:41:00 | 13:43:00 
11:11:00 | 11:12:00 | 11:25:30 | 11:49:30 | 12:02:30 | 12:20:00 | 12:31:00 - - 12:34:00 | 12:45:30 | 13:03:00 | 13:16:30 | 13:40:30 | 13:53:00 | 13:55:00 
11:17:00 | 11:18:00 | 11:31:30 | 11:55:30 | 12:08:30 | 12:26:00 | 12:37:00 - - 12:40:00 | 12:51:30 | 13:09:00 | 13:22:30 | 13:46:30 | 13:59:00 | 14:01:00 
11:23:00 | 11:24:00 | 11:37:30 | 12:01:30 | 12:14:30 | 12:32:00 | 12:43:00 - - 12:46:00 | 12:57:30 | 13:15:00 | 13:28:30 | 13:52:30 | 14:05:00 | 14:07:00 
11:33:00 | 11:34:00 | 11:47:30 | 12:11:30 | 12:24:30 | 12:42:00 | 12:53:00 - - 12:56:00 | 13:07:30 | 13:25:00 | 13:38:30 | 14:02:30 | 14:15:00 | 14:17:00 
11:41:00 | 11:42:00 | 11:55:30 | 12:19:30 | 12:32:30 | 12:50:00 | 13:01:00 - - 13:04:00 | 13:15:30 | 13:33:00 | 13:46:30 | 14:10:30 | 14:23:00 | 14:25:00 
11:51:00 | 11:52:00 | 12:05:30 | 12:29:30 | 12:42:30 | 13:00:00 | 13:11:00 - - 13:14:00 | 13:25:30 | 13:43:00 | 13:56:30 | 14:20:30 | 14:33:00 | 14:35:00 
11:59:00 | 12:00:00 | 12:13:30 | 12:37:30 | 12:50:30 | 13:08:00 | 13:19:00 - - 13:22:00 | 13:33:30 | 13:51:00 | 14:04:30 | 14:28:30 | 14:41:00 | 14:43:00 
12:05:00 | 12:06:00 | 12:19:30 | 12:43:30 | 12:56:30 | 13:14:00 | 13:25:00 - - 13:28:00 | 13:39:30 | 13:57:00 | 14:10:30 | 14:34:30 | 14:47:00 | 14:49:00 
12:15:00 | 12:16:00 | 12:29:30 | 12:53:30 | 13:06:30 | 13:24:00 | 13:35:00 - - 13:38:00 | 13:49:30 | 14:07:00 | 14:20:30 | 14:44:30 | 14:57:00 | 14:59:00 
12:23:00 | 12:24:00 | 12:37:30 | 13:01:30 | 13:14:30 | 13:32:00 | 13:43:00 - - 13:46:00 | 13:57:30 | 14:15:00 | 14:28:30 | 14:52:30 | 15:05:00 | 15:07:00 
12:29:00 | 12:30:00 | 12:43:30 | 13:07:30 | 13:20:30 | 13:38:00 | 13:49:00 - - 13:52:00 | 14:03:30 | 14:21:00 | 14:34:30 | 14:58:30 | 15:11:00 | 15:13:00 
12:35:00 | 12:36:00 | 12:49:30 | 13:13:30 | 13:26:30 | 13:44:00 | 13:55:00 - - 13:58:00 | 14:09:30 | 14:27:00 | 14:40:30 | 15:04:30 | 15:17:00 | 15:19:00 
12:47:00 | 12:48:00 | 13:01:30 | 13:25:30 | 13:38:30 | 13:56:00 | 14:07:00 - - 14:10:00 | 14:21:30 | 14:39:00 | 14:52:30 | 15:16:30 | 15:29:00 | 15:31:00 
12:53:00 | 12:54:00 | 13:07:30 | 13:31:30 | 13:44:30 | 14:02:00 | 14:13:00 - - 14:16:00 | 14:27:30 | 14:45:00 | 14:58:30 | 15:22:30 | 15:35:00 | 15:37:00 
12:59:00 | 13:00:00 | 13:13:30 | 13:37:30 | 13:50:30 | 14:08:00 | 14:19:00 - - 14:22:00 | 14:33:30 | 14:51:00 | 15:04:30 | 15:28:30 | 15:41:00 | 15:43:00 
13:11:00 | 13:12:00 | 13:25:30 | 13:49:30 | 14:02:30 | 14:20:00 | 14:31:00 - - 14:34:00 | 14:45:30 | 15:03:00 | 15:16:30 | 15:40:30 | 15:53:00 | 15:55:00 
13:17:00 | 13:18:00 | 13:31:30 | 13:55:30 | 14:08:30 | 14:26:00 | 14:37:00 - - 14:40:00 | 14:51:30 | 15:09:00 | 15:22:30 | 15:46:30 | 15:59:00 | 16:01:00 
13:23:00 | 13:24:00 | 13:37:30 | 14:01:30 | 14:14:30 | 14:32:00 | 14:43:00 - - 14:46:00 | 14:57:30 | 15:15:00 | 15:28:30 | 15:52:30 | 16:05:00 | 16:07:00 
13:33:00 | 13:34:00 | 13:47:30 | 14:11:30 | 14:24:30 | 14:42:00 | 14:53:00 - - 14:56:00 | 15:07:30 | 15:25:00 | 15:38:30 | 16:02:30 | 16:15:00 | 16:17:00 
13:41:00 | 13:42:00 | 13:55:30 | 14:19:30 | 14:32:30 | 14:50:00 | 15:01:00 - - 15:04:00 | 15:16:00 | 15:34:00 | 15:48:00 | 16:13:00 | 16:25:30 | 16:27:30 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-2. Future Baseline (CBTC) Operating Plan – @ Line - 7" Avenue Express - Flatbush 


Flatbush Flatbush 
Wakefield 96 Chambers Avenue - New New Avenue - Chambers 96 Wakefield 
- 241 Nereid E 180 Street Street Franklin | Brooklyn Lots Lots Brooklyn | Franklin Street Street E 180 Nereid - 241 
Street Avenue | Street | 000 000 Avenue | College | Avenue | Avenue | College | Avenue дөө ӨӨӨ | Street | Avenue Street 

13:51:00 | 13:52:00 | 14:05:30 | 14:29:30 | 14:42:30 | 15:00:00 | 15:11:00 - - 15:14:00 | 15:26:00 | 15:44:00 | 15:58:00 | 16:23:00 | 16:35:30 | 16:37:30 
13:57:00 | 13:58:00 | 14:12:00 | 14:37:00 | 14:50:00 | 15:07:30 | 15:19:00 - - 15:22:00 | 15:34:00 | 15:52:00 | 16:06:00 | 16:31:00 | 16:43:30 | 16:45:30 
14:03:00 | 14:04:00 | 14:18:00 | 14:43:00 | 14:56:00 | 15:13:30 | 15:25:00 - - 15:28:00 | 15:40:00 | 15:58:00 | 16:12:00 | 16:37:00 | 16:49:30 | 16:51:30 
14:09:00 | 14:10:00 | 14:24:00 | 14:49:00 | 15:02:00 | 15:19:30 | 15:31:00 - - 15:34:00 | 15:46:00 | 16:04:00 | 16:18:00 | 16:43:00 | 16:55:30 | 16:57:30 
15:41:00 - 15:56:00 | 16:14:00 | 16:28:00 | 16:53:00 | 17:05:30 | 17:07:30 
14:21:00 | 14:22:00 | 14:36:00 | 15:01:00 | 15:14:00 | 15:31:30 | 15:43:00 - - 15:46:00 | 15:58:00 | 16:16:00 | 16:30:00 | 16:55:00 | 17:07:30 | 17:09:30 
15:55:00 - 16:10:00 | 16:28:00 | 16:42:00 | 17:07:00 | 17:19:30 | 17:21:30 
14:31:00 | 14:32:00 | 14:46:00 | 15:11:00 | 15:24:00 | 15:41:30 | 15:53:00 - - 15:56:00 | 16:08:00 | 16:26:00 | 16:40:00 | 17:05:00 | 17:17:30 | 17:19:30 
- - - - - 15:43:30 | 15:55:00 - - 16:01:00 | 16:13:00 | 16:32:00 | 16:46:30 | 17:12:00 | 17:24:30 | 17:26:30 
14:39:00 | 14:40:00 | 14:54:00 | 15:19:00 | 15:32:00 | 15:49:30 | 16:01:00 - - 16:08:00 | 16:20:00 | 16:39:00 | 16:53:30 | 17:19:00 | 17:31:30 | 17:33:30 
14:49:00 | 14:50:00 | 15:04:00 | 15:29:00 | 15:42:00 | 15:59:30 | 16:11:00 - - 16:14:00 | 16:26:00 | 16:45:00 | 16:59:30 | 17:25:00 | 17:37:30 | 17:39:30 
- - - - - 15:59:30 | 16:11:00 - - 16:16:00 | 16:28:00 | 16:47:00 | 17:01:30 | 17:27:00 | 17:39:30 | 17:41:30 
14:54:30 | 14:56:00 | 15:10:00 | 15:35:30 | 15:48:30 | 16:07:00 | 16:18:30 - - 16:22:00 | 16:34:00 | 16:53:00 | 17:07:30 | 17:33:00 | 17:45:30 | 17:47:30 
15:00:30 | 15:02:00 | 15:16:00 | 15:41:30 | 15:54:30 | 16:13:00 | 16:24:30 - - 16:28:00 | 16:40:00 | 16:59:00 | 17:13:30 | 17:39:00 | 17:51:30 | 17:53:30 
15:06:30 | 15:08:00 | 15:22:00 | 15:47:30 | 16:00:30 | 16:19:00 | 16:30:30 - - 16:34:00 | 16:46:00 | 17:05:00 | 17:19:30 | 17:45:00 | 17:57:30 | 17:59:30 
15:10:30 | 15:12:00 | 15:26:00 | 15:51:30 | 16:04:30 | 16:23:00 | 16:34:30 - - 16:38:00 | 16:50:00 | 17:09:00 | 17:23:30 | 17:49:00 | 18:01:30 | 18:03:30 

15:12:30 | 15:14:00 | 15:28:00 | 15:53:30 | 16:06:30 | 16:25:00 | 16:36:30 - - 16:40:00 | 16:52:00 | 17:11:00 | 17:25:30 | 17:51:00 | 18:03:30 - 
15:18:30 | 15:20:00 | 15:34:00 | 15:59:30 | 16:12:30 | 16:31:00 | 16:42:30 - - 16:46:00 | 16:58:00 | 17:17:00 | 17:31:30 | 17:57:00 | 18:09:30 | 18:11:30 
15:24:30 | 15:26:00 | 15:40:00 | 16:05:30 | 16:18:30 | 16:37:00 | 16:48:30 - - 16:52:00 | 17:04:00 | 17:23:00 | 17:37:30 | 18:03:00 | 18:15:30 | 18:17:30 
15:28:30 | 15:30:00 | 15:44:00 | 16:09:30 | 16:22:30 | 16:41:00 | 16:52:30 - - 16:56:00 | 17:08:00 | 17:27:00 | 17:41:30 | 18:07:00 | 18:19:30 | 18:21:30 
- 15:32:00 | 15:46:00 | 16:11:30 | 16:24:30 | 16:43:00 | 16:54:30 - - 16:58:00 | 17:10:00 | 17:29:00 | 17:43:30 | 18:09:00 | 18:21:30 | 18:23:30 
15:36:30 | 15:38:00 | 15:52:00 | 16:17:30 | 16:30:30 | 16:49:00 | 17:00:30 - - 17:04:00 | 17:16:00 | 17:35:00 | 17:49:30 | 18:15:00 | 18:27:30 | 18:29:30 
15:42:30 | 15:44:00 | 15:58:00 | 16:23:30 | 16:36:30 | 16:55:00 | 17:06:30 - - 17:10:00 | 17:22:00 | 17:41:00 | 17:55:30 | 18:21:00 | 18:33:30 | 18:35:30 
15:46:30 | 15:48:00 | 16:02:00 | 16:27:30 | 16:40:30 | 16:59:00 | 17:10:30 - - 17:14:00 | 17:26:00 | 17:45:00 | 17:59:30 | 18:25:00 | 18:37:30 | 18:39:30 
15:48:30 | 15:50:00 | 16:04:00 | 16:29:30 | 16:42:30 | 17:01:00 | 17:12:30 - - 17:16:00 | 17:28:00 | 17:47:00 | 18:01:30 | 18:27:00 | 18:39:30 | 18:41:30 
- 15:56:00 | 16:10:00 | 16:35:30 | 16:48:30 | 17:07:00 | 17:18:30 - - 17:22:00 | 17:34:00 | 17:53:00 | 18:07:30 | 18:33:00 | 18:45:30 | 18:47:30 
16:00:30 | 16:02:00 | 16:16:00 | 16:41:30 | 16:54:30 | 17:13:00 | 17:24:30 - - 17:28:00 | 17:40:00 | 17:59:00 | 18:13:30 | 18:39:00 | 18:51:30 | 18:53:30 
16:06:30 | 16:08:00 | 16:22:00 | 16:47:30 | 17:00:30 | 17:19:00 | 17:30:30 - - 17:34:00 | 17:46:00 | 18:05:00 | 18:19:30 | 18:45:00 | 18:57:30 | 18:59:30 
16:10:30 | 16:12:00 | 16:26:00 | 16:51:30 | 17:04:30 | 17:23:00 | 17:34:30 - - 17:38:00 | 17:50:00 | 18:09:00 | 18:23:30 | 18:49:00 | 19:01:30 | 19:03:30 
16:12:30 | 16:14:00 | 16:28:00 | 16:53:30 | 17:06:30 | 17:25:00 | 17:36:30 - - 17:40:00 | 17:52:00 | 18:11:00 | 18:25:30 | 18:51:00 | 19:03:30 | 19:05:30 
16:18:30 | 16:20:00 | 16:34:00 | 16:59:30 | 17:12:30 | 17:31:00 | 17:42:30 - - 17:46:00 | 17:58:00 | 18:17:00 | 18:31:30 | 18:57:00 | 19:09:30 | 19:11:30 
16:24:30 | 16:26:00 | 16:40:00 | 17:05:30 | 17:18:30 | 17:37:00 | 17:48:30 - - 17:52:00 | 18:04:00 | 18:23:00 | 18:37:30 | 19:03:00 | 19:15:30 | 19:17:30 
- 16:30:00 | 16:44:00 | 17:09:30 | 17:22:30 | 17:41:00 | 17:52:30 - - 17:56:00 | 18:08:00 | 18:27:00 | 18:41:30 | 19:07:00 | 19:19:30 | 19:21:30 

16:30:30 | 16:32:00 | 16:46:00 | 17:11:30 | 17:24:30 | 17:43:00 | 17:54:30 - - 17:58:00 | 18:10:00 | 18:29:00 | 18:43:30 | 19:09:00 | 19:21:30 - 
16:36:30 | 16:38:00 | 16:52:00 | 17:17:30 | 17:30:30 | 17:49:00 | 18:00:30 - - 18:04:00 | 18:16:00 | 18:34:00 | 18:48:00 | 19:13:00 | 19:25:30 | 19:27:30 
16:42:30 | 16:44:00 | 16:58:00 | 17:23:30 | 17:36:30 | 17:55:00 | 18:06:30 - - 18:10:00 | 18:22:00 | 18:40:00 | 18:54:00 | 19:19:00 | 19:31:30 | 19:33:30 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-2. Future Baseline (CBTC) Operating Plan – @ Line - 7" Avenue Express - Flatbush 


Flatbush Flatbush 
Wakefield 96 Chambers Avenue - New New Avenue - Chambers 96 Wakefield 
- 241 Nereid E 180 Street Street Franklin | Brooklyn Lots Lots Brooklyn | Franklin Street Street E 180 Nereid - 241 
Street Avenue | Street | 000 000 Avenue | College | Avenue | Avenue | College | Avenue 0009 ӨӨӨ | Street | Avenue Street 
16:46:30 | 16:48:00 | 17:02:00 | 17:27:30 | 17:40:30 | 17:59:00 | 18:10:30 - - 18:14:00 | 18:26:00 | 18:44:00 | 18:58:00 | 19:23:00 | 19:35:30 | 19:37:30 
16:57:00 | 16:58:00 | 17:12:00 | 17:37:00 | 17:50:00 | 18:07:30 | 18:19:00 - - 18:22:00 | 18:34:00 | 18:52:00 | 19:06:00 | 19:31:00 | 19:43:30 | 19:45:30 
17:03:00 | 17:04:00 | 17:18:00 | 17:43:00 | 17:56:00 | 18:13:30 | 18:25:00 - - 18:28:00 | 18:40:00 | 18:58:00 | 19:12:00 | 19:37:00 | 19:49:30 | 19:51:30 
17:09:00 | 17:10:00 | 17:24:00 | 17:49:00 | 18:02:00 | 18:19:30 | 18:31:00 - - 18:34:00 | 18:46:00 | 19:04:00 | 19:18:00 | 19:43:00 | 19:55:30 | 19:57:30 
17:13:00 | 17:14:00 | 17:28:00 | 17:53:00 | 18:06:00 | 18:23:30 | 18:35:00 - - 18:38:00 | 18:50:00 | 19:08:00 | 19:22:00 | 19:47:00 | 19:59:30 | 20:01:30 
17:21:00 | 17:22:00 | 17:36:00 | 18:01:00 | 18:14:00 | 18:31:30 | 18:43:00 - - 18:46:00 | 18:58:00 | 19:16:00 | 19:30:00 | 19:55:00 | 20:07:30 | 20:09:30 
17:27:00 | 17:28:00 | 17:42:00 | 18:07:00 | 18:20:00 | 18:37:30 | 18:49:00 - - 18:52:00 | 19:04:00 | 19:22:00 | 19:36:00 | 20:01:00 | 20:13:30 | 20:15:30 
17:33:00 | 17:34:00 | 17:48:00 | 18:13:00 | 18:26:00 | 18:43:30 | 18:55:00 - - 18:58:00 | 19:10:00 | 19:28:00 | 19:42:00 | 20:07:00 | 20:19:30 | 20:21:30 
17:39:00 | 17:40:00 | 17:54:00 | 18:19:00 | 18:32:00 | 18:49:30 | 19:01:00 - - 19:04:00 | 19:15:30 | 19:33:00 | 19:46:30 | 20:10:30 | 20:23:00 | 20:25:00 
17:49:00 | 17:50:00 | 18:04:00 | 18:29:00 | 18:42:00 | 18:59:30 | 19:11:00 - - 19:14:00 | 19:25:30 | 19:43:00 | 19:56:30 | 20:20:30 | 20:33:00 | 20:35:00 
17:59:00 | 18:00:00 | 18:13:30 | 18:37:30 | 18:50:30 | 19:08:00 | 19:19:00 - - 19:22:00 | 19:33:30 | 19:51:00 | 20:04:30 | 20:28:30 | 20:41:00 | 20:43:00 
18:05:00 | 18:06:00 | 18:19:30 | 18:43:30 | 18:56:30 | 19:14:00 | 19:25:00 - - 19:28:00 | 19:39:30 | 19:57:00 | 20:10:30 | 20:34:30 | 20:47:00 | 20:49:00 
18:11:00 | 18:12:00 | 18:25:30 | 18:49:30 | 19:02:30 | 19:20:00 | 19:31:00 - - 19:34:00 | 19:45:30 | 20:03:00 | 20:16:30 | 20:40:30 | 20:53:00 | 20:55:00 
18:17:00 | 18:18:00 | 18:31:30 | 18:55:30 | 19:08:30 | 19:26:00 | 19:37:00 - - 19:40:00 | 19:51:30 | 20:09:00 | 20:22:30 | 20:46:30 | 20:59:00 | 21:01:00 
18:23:00 | 18:24:00 | 18:37:30 | 19:01:30 | 19:14:30 | 19:32:00 | 19:43:00 - - 19:46:00 | 19:57:30 | 20:15:00 | 20:28:30 | 20:52:30 | 21:05:00 | 21:07:00 
18:29:00 | 18:30:00 | 18:43:30 | 19:07:30 | 19:20:30 | 19:38:00 | 19:49:00 - - 19:52:00 | 20:03:30 | 20:21:00 | 20:34:30 | 20:58:30 | 21:11:00 | 21:13:00 
18:35:00 | 18:36:00 | 18:49:30 | 19:13:30 | 19:26:30 | 19:44:00 | 19:55:00 - - 19:58:00 | 20:09:30 | 20:27:00 | 20:40:30 | 21:04:30 | 21:17:00 | 21:19:00 
18:41:00 | 18:42:00 | 18:55:30 | 19:19:30 | 19:32:30 | 19:50:00 | 20:01:00 - - 20:04:00 | 20:15:30 | 20:33:00 | 20:46:30 | 21:10:30 | 21:23:00 | 21:25:00 
18:51:00 | 18:52:00 | 19:05:30 | 19:29:30 | 19:42:30 | 20:00:00 | 20:11:00 - - 20:14:00 | 20:25:30 | 20:43:00 | 20:56:30 | 21:20:30 | 21:33:00 | 21:35:00 
18:59:00 | 19:00:00 | 19:13:30 | 19:37:30 | 19:50:30 | 20:08:00 | 20:19:00 - - 20:22:00 | 20:33:30 | 20:51:00 | 21:04:30 | 21:28:30 | 21:41:00 | 21:43:00 
19:05:00 | 19:06:00 | 19:19:30 | 19:43:30 | 19:56:30 | 20:14:00 | 20:25:00 - - 20:28:00 | 20:39:30 | 20:57:00 | 21:10:30 | 21:34:30 | 21:47:00 | 21:49:00 
19:11:00 | 19:12:00 | 19:25:30 | 19:49:30 | 20:02:30 | 20:20:00 | 20:31:00 - - 20:34:00 | 20:45:30 | 21:03:00 | 21:16:30 | 21:40:30 | 21:53:00 - 
19:17:00 | 19:18:00 | 19:31:30 | 19:55:30 | 20:08:30 | 20:26:00 | 20:37:00 - - 20:40:00 | 20:51:30 | 21:09:00 | 21:22:30 | 21:46:30 | 21:59:00 | 22:01:00 
19:23:00 | 19:24:00 | 19:37:30 | 20:01:30 | 20:14:30 | 20:32:00 | 20:43:00 - - 20:46:00 | 20:57:30 | 21:15:00 | 21:28:30 | 21:52:30 | 22:05:00 | 22:07:00 
19:33:00 | 19:34:00 | 19:47:30 | 20:11:30 | 20:24:30 | 20:42:00 | 20:53:00 - - 20:56:00 | 21:07:30 | 21:25:00 | 21:38:30 | 22:02:30 | 22:15:00 | 22:17:00 
19:41:00 | 19:42:00 | 19:55:30 | 20:19:30 | 20:32:30 | 20:50:00 | 21:01:00 - - 21:04:00 | 21:15:30 | 21:33:00 | 21:46:30 | 22:10:30 | 22:23:00 | 22:25:00 
19:47:00 | 19:48:00 | 20:01:30 | 20:25:30 | 20:38:30 | 20:56:00 | 21:07:00 - - 21:10:00 | 21:21:30 | 21:39:00 | 21:52:30 | 22:16:30 | 22:29:00 - 
19:53:00 | 19:54:00 | 20:07:30 | 20:31:30 | 20:44:30 | 21:02:00 | 21:13:00 - - 21:16:00 | 21:27:30 | 21:45:00 | 21:58:30 | 22:22:30 | 22:35:00 | 22:37:00 
19:58:00 | 19:59:00 | 20:12:30 | 20:36:30 | 20:49:30 | 21:07:00 | 21:18:00 - - 21:21:00 | 21:32:30 | 21:50:00 | 22:03:30 | 22:27:30 | 22:40:00 | 22:42:00 
20:05:00 | 20:06:00 | 20:19:30 | 20:43:30 | 20:56:30 | 21:14:00 | 21:25:00 - - 21:28:00 | 21:39:30 | 21:57:00 | 22:10:30 | 22:34:30 | 22:47:00 | 22:49:00 
20:15:00 | 20:16:00 | 20:29:30 | 20:53:30 | 21:06:30 | 21:24:00 | 21:35:00 - - 21:38:00 | 21:49:30 | 22:07:00 | 22:20:30 | 22:44:30 | 22:57:00 | 22:59:00 
20:23:00 | 20:24:00 | 20:37:30 | 21:01:30 | 21:14:30 | 21:32:00 | 21:43:00 - - 21:46:00 | 21:57:30 | 22:15:00 | 22:28:30 | 22:52:30 | 23:05:00 | 23:07:00 
20:35:00 | 20:36:00 | 20:49:30 | 21:13:30 | 21:26:30 | 21:44:00 | 21:55:00 - - 21:58:00 | 22:09:30 | 22:27:00 | 22:40:30 | 23:04:30 | 23:17:00 | 23:19:00 
20:47:00 | 20:48:00 | 21:01:30 | 21:25:30 | 21:38:30 | 21:56:00 | 22:07:00 - - 22:14:00 | 22:25:30 | 22:43:00 | 22:56:30 | 23:20:30 | 23:33:00 | 23:35:00 
20:59:00 | 21:00:00 | 21:13:30 | 21:37:30 | 21:50:30 | 22:08:00 | 22:19:00 - - 22:26:00 | 22:37:30 | 22:55:00 | 23:08:30 | 23:32:30 | 23:45:00 | 23:47:00 
21:11:00 | 21:12:00 | 21:25:30 | 21:49:30 | 22:02:30 | 22:20:00 | 22:31:00 - - 22:38:00 | 22:49:30 | 23:07:00 | 23:20:30 | 23:44:30 | 23:57:00 | 23:59:00 
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Table G.2-2. Future Baseline (CBTC) Operating Plan – @ Line - 7" Avenue Express - Flatbush 


Flatbush Flatbush 
Wakefield 96 Chambers Avenue - New New Avenue - Chambers 96 Wakefield 
- 241 Nereid E 180 Street Street Franklin | Brooklyn Lots Lots Brooklyn | Franklin Street Street E 180 Nereid - 241 
Street Avenue | Street | 000 000 Avenue | College | Avenue | Avenue | College | Avenue дөө ӨӨӨ | Street | Avenue Street 
21:17:00 | 21:18:00 | 21:31:30 | 21:55:30 | 22:08:30 | 22:26:00 | 22:37:00 - - 22:44:00 | 22:55:30 | 23:13:00 | 23:26:30 | 23:50:30 | 24:03:00 | 24:05:00 
21:29:00 | 21:30:00 | 21:43:30 | 22:07:30 | 22:20:30 | 22:38:00 | 22:49:00 - - 22:56:00 | 23:07:30 | 23:25:00 | 23:38:30 | 24:02:30 | 24:15:00 | 24:17:00 
21:35:00 | 21:36:00 | 21:49:30 | 22:13:30 | 22:26:30 | 22:44:00 | 22:55:00 - - 23:04:00 | 23:15:30 | 23:33:00 | 23:46:30 | 24:10:30 | 24:23:00 | 24:25:00 
21:48:00 | 21:49:00 | 22:02:30 | 22:26:30 | 22:39:30 | 22:57:00 | 23:08:00 - - 23:14:00 | 23:25:30 | 23:43:00 | 23:56:30 | 24:20:30 | 24:33:00 | 24:35:00 
21:59:00 | 22:00:00 | 22:13:30 | 22:37:30 | 22:50:30 | 23:08:00 | 23:19:00 - - 23:28:00 | 23:39:30 | 23:57:00 | 24:10:30 | 24:34:30 | 24:47:00 | 24:49:00 
22:11:00 | 22:12:00 | 22:25:30 | 22:49:30 | 23:02:30 | 23:20:00 | 23:31:00 - - 23:42:00 | 23:53:30 | 24:11:00 | 24:33:00 | 24:57:00 | 25:09:30 | 25:11:30 
22:29:00 | 22:30:00 | 22:43:30 | 23:07:30 | 23:20:30 | 23:38:00 | 23:49:00 - - 24:00:00 | 24:11:30 | 24:29:00 | 24:51:00 | 25:15:00 | 25:27:30 | 25:29:30 
22:41:00 | 22:42:00 | 22:55:30 | 23:19:30 | 23:32:30 | 23:50:00 | 24:01:00 - - 24:13:00 | 24:24:30 | 24:42:00 | 25:04:00 | 25:28:00 | 25:40:30 | 25:42:30 
22:53:00 | 22:54:00 | 23:07:30 | 23:31:30 | 23:44:30 | 24:02:00 | 24:13:00 - - 24:24:00 | 24:35:30 | 24:53:00 | 25:15:00 | 25:39:00 | 25:51:30 | 25:53:30 
23:05:00 | 23:06:00 | 23:19:30 | 23:43:30 | 23:56:30 | 24:14:00 | 24:25:00 - - 24:36:00 | 24:47:30 | 25:05:00 | 25:27:00 | 25:51:00 | 26:03:30 | 26:05:30 
23:17:00 | 23:18:00 | 23:31:30 | 23:55:30 | 24:08:30 | 24:26:00 | 24:37:00 - - 24:48:00 | 24:59:30 | 25:17:00 | 25:39:00 | 26:03:00 | 26:15:30 | 26:17:30 
23:32:00 | 23:33:00 | 23:46:30 | 24:10:30 | 24:23:30 | 24:41:00 | 24:52:00 - - 25:00:00 | 25:11:30 | 25:29:00 | 25:51:00 | 26:15:00 | 26:27:30 | 26:29:30 
23:49:00 | 23:50:00 | 24:03:30 | 24:27:30 | 24:40:30 | 24:58:00 | 25:09:00 - - 25:18:00 | 25:29:30 | 25:47:00 | 26:09:00 | 26:33:00 | 26:45:30 | 26:47:30 
23:55:00 | 23:56:00 | 24:09:30 | 24:33:30 | 24:56:30 | 25:14:00 | 25:25:00 - - 25:37:00 | 25:48:30 | 26:06:00 | 26:28:00 | 26:52:00 | 27:04:30 | 27:06:30 
24:10:00 | 24:11:00 | 24:24:30 | 24:48:30 | 25:11:30 | 25:29:00 | 25:40:00 - - 25:55:00 | 26:06:30 | 26:24:00 | 26:46:00 | 27:10:00 | 27:22:30 | 27:24:30 
24:25:00 | 24:26:00 | 24:39:30 | 25:03:30 | 25:26:30 | 25:44:00 | 25:55:00 - 
24:43:00 | 24:44:00 | 24:57:30 | 25:21:30 | 25:44:30 | 26:02:00 | 26:13:00 - 
25:01:00 | 25:02:00 | 25:15:30 | 25:39:30 | 26:02:30 | 26:20:00 | 26:31:00 - 
25:19:00 | 25:20:00 | 25:33:30 | 25:57:30 | 26:20:30 | 26:38:00 | 26:49:00 - 
25:43:00 | 25:44:00 | 25:57:30 | 26:21:30 | 26:44:30 | 27:02:00 | 27:13:00 - 
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6.2.3 @Line Operating Plan 


Table G.2-3. Future Baseline (CBTC) Operating Plan – Ө Line – 7" Avenue Express — New Lots 


Crown Crown 
96 Times | Chambers Heights New New Heights Chambers | Times 96 
148 135 Street 54 - 42 Street Atlantic - Utica Lots Lots - Utica Atlantic Street Sq - 42 Street 135 148 

Street Street 0900 Street 0009 Avenue | Avenue | Avenue | Avenue | Avenue | Avenue 1000 Street 000 Street Street 
0:10:00 0:13:30 0:21:00 0:27:00 - - - - - - - - 0:47:00 0:52:30 1:00:30 1:05:00 
0:30:00 0:33:30 0:41:00 0:47:00 - - - - - - - - 1:07:00 1:12:30 1:20:30 1:25:00 
0:50:00 0:53:30 1:01:00 1:07:00 - - - - - - - - 1:27:00 1:32:30 1:40:30 1:45:00 
1:10:00 1:13:30 1:21:00 1:27:00 - - - - - - - - 1:47:00 1:52:30 2:00:30 2:05:00 
1:30:00 1:33:30 1:41:00 1:47:00 - - - - - - - - 2:07:00 2:12:30 2:20:30 2:25:00 
1:50:00 1:53:30 2:01:00 2:07:00 - - - - - - - - 2:27:00 2:32:30 2:40:30 2:45:00 
2:10:00 2:13:30 2:21:00 2:27:00 - - - - - - - - 2:47:00 2:52:30 3:00:30 3:05:00 
2:30:00 2:33:30 2:41:00 2:47:00 - - - - - - - - 3:07:00 3:12:30 3:20:30 3:25:00 
2:50:00 2:53:30 3:01:00 3:07:00 - - - - - - - - 3:27:00 3:32:30 3:40:30 3:45:00 
3:10:00 3:13:30 3:21:00 3:27:00 - - - - - - - - 3:47:00 3:52:30 4:00:30 4:05:00 
3:30:00 3:33:30 3:41:00 3:47:00 - - - - - - - - 4:07:00 4:12:30 4:20:30 4:25:00 
3:50:00 3:53:30 4:01:00 4:07:00 - - - - - - 4:27:00 4:32:30 4:40:30 4:45:00 
4:10:00 4:13:30 4:21:00 4:27:00 - - - - - - 4:47:00 4:52:30 5:00:30 5:05:00 
4:30:00 4:33:30 4:41:00 4:47:00 - - - - - - 5:07:00 5:12:30 5:20:30 5:25:00 
4:50:00 4:53:30 5:01:00 5:07:00 - - - - - - 5:27:00 5:32:30 5:40:30 5:45:00 

5:12:30 5:21:30 - - - - - 

5:24:30 5:33:30 - - - - - 
5:50:30 5:59:30 6:12:00 6:19:30 6:25:00 6:33:00 6:37:30 
6:14:30 6:23:30 6:36:00 6:43:30 6:49:00 6:57:00 7:01:30 
5:11:00 5:14:30 5:22:00 5:28:00 5:35:00 5:47:30 5:58:00 6:27:00 6:37:00 6:49:30 6:57:00 7:02:30 7:10:30 7:15:00 
5:18:00 5:21:30 5:29:00 5:35:00 - - - - - - 5:47:00 5:52:30 6:00:30 6:05:00 
6:33:00 6:43:00 6:55:30 7:03:00 7:08:30 7:16:30 7:21:00 
5:27:30 5:31:00 5:38:30 5:44:30 5:51:30 6:04:00 6:15:00 6:45:00 6:55:00 7:07:30 7:15:00 7:20:30 7:28:30 7:33:00 
5:39:30 5:43:00 5:50:30 5:56:30 - - - - - - - - 6:07:00 6:12:30 6:20:30 6:25:00 
5:44:30 5:48:00 5:55:30 6:01:30 6:08:30 6:21:00 6:32:00 6:41:30 6:47:30 6:57:00 7:07:00 7:19:30 7:27:00 7:32:30 7:40:30 7:45:00 
6:59:30 7:09:00 7:19:00 7:31:30 7:39:00 7:44:30 7:52:30 7:57:00 
5:57:30 6:01:00 6:08:30 6:14:30 6:21:30 6:34:00 6:45:00 6:54:30 7:04:00 7:14:30 7:24:30 7:37:00 7:44:30 7:50:00 7:58:00 8:02:30 
6:09:30 6:13:00 6:20:30 6:26:30 6:33:30 6:46:00 6:57:00 7:06:30 7:16:00 7:26:30 7:36:30 7:49:00 7:56:30 8:02:00 8:10:00 8:14:30 
6:15:30 6:19:00 6:26:30 6:32:30 6:39:30 6:52:00 7:03:00 7:12:30 7:22:00 7:32:30 7:42:30 7:55:00 8:02:30 8:08:00 8:16:00 8:20:30 
6:27:00 6:30:30 6:38:00 6:44:00 6:51:00 7:03:30 7:14:30 7:25:00 7:26:00 7:36:30 7:46:30 7:59:00 8:06:30 8:12:00 8:20:00 8:24:30 
6:33:00 6:36:30 6:44:00 6:50:00 6:57:00 7:09:30 7:20:30 7:31:00 7:32:00 7:42:30 7:52:30 8:05:00 8:12:30 8:18:00 8:26:00 8:30:30 
6:35:00 6:38:30 6:46:00 6:52:00 6:59:00 7:11:30 7:22:30 7:33:00 7:38:00 7:48:30 7:58:30 8:11:00 8:18:30 8:24:00 8:32:00 8:36:30 
6:39:00 6:42:30 6:50:00 6:56:00 7:03:00 7:15:30 7:26:30 7:37:00 7:40:00 7:50:30 8:00:30 8:13:00 8:20:30 8:26:00 8:34:00 8:38:30 
6:45:00 6:48:30 6:56:00 7:02:00 7:09:00 7:21:30 7:32:30 7:43:00 7:44:00 7:54:30 8:04:30 8:17:00 8:24:30 8:30:00 8:38:00 8:42:30 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-3. Future Baseline (CBTC) Operating Plan – Ө Line – 7" Avenue Express — New Lots 


Crown Crown 
96 Times | Chambers Heights New New Heights Chambers | Times 96 
148 135 Street 5а - 42 Street Atlantic - Utica Lots Lots - Utica Atlantic Street 54 - 42 Street 135 148 

Street Street 000 Street 090 Avenue | Avenue | Avenue | Avenue | Avenue | Avenue | (000 Street 000 Street Street 
6:51:00 6:54:30 7:02:00 7:08:00 7:15:00 7:27:30 7:38:30 7:49:00 7:50:00 8:00:30 8:10:30 8:23:00 8:30:30 8:36:00 8:44:00 8:48:30 
6:53:00 6:56:30 7:04:00 7:10:00 7:17:00 7:29:30 7:40:30 7:51:00 7:56:00 8:06:30 8:16:30 8:29:00 8:36:30 8:42:00 8:50:00 8:54:30 
6:57:00 7:00:30 7:08:00 7:14:00 7:21:00 7:33:30 7:44:30 7:55:00 7:58:00 8:08:30 8:18:30 8:31:00 8:38:30 8:44:00 8:52:00 8:56:30 
7:03:00 7:06:30 7:14:00 7:20:00 7:27:00 7:39:30 7:50:30 8:01:00 8:02:00 8:12:30 8:22:30 8:35:00 8:42:30 8:48:00 8:56:00 9:00:30 
7:09:00 7:12:30 7:20:00 7:26:00 7:33:00 7:45:30 7:56:30 8:07:00 8:08:00 8:18:30 8:28:30 8:41:00 8:48:30 8:54:00 9:02:00 9:06:30 
7:11:00 7:14:30 7:22:00 7:28:00 7:35:00 7:47:30 7:58:30 8:09:00 8:14:00 8:24:30 8:34:30 8:47:00 8:54:30 9:00:00 9:08:00 9:12:30 
7:15:00 7:18:30 7:26:00 7:32:00 7:39:00 7:51:30 8:02:30 8:13:00 8:16:00 8:26:30 8:36:30 8:49:00 8:56:30 9:02:00 9:10:00 9:14:30 
7:21:00 7:24:30 7:32:00 7:38:00 7:45:00 7:57:30 8:08:30 8:19:00 8:20:00 8:30:30 8:40:30 8:53:00 9:00:30 9:06:00 9:14:00 9:18:30 
7:27:00 7:30:30 7:38:00 7:44:00 7:51:00 8:03:30 8:14:30 8:25:00 8:26:00 8:36:30 8:46:30 8:59:00 9:06:30 9:12:00 9:20:00 9:24:30 
7:33:00 7:36:30 7:44:00 7:50:00 7:57:00 8:09:30 8:20:30 8:31:00 8:32:00 8:42:30 8:52:30 9:05:00 9:12:30 9:18:00 9:26:00 9:30:30 
7:35:00 7:38:30 7:46:00 7:52:00 7:59:00 8:11:30 8:22:30 8:33:00 8:38:00 8:48:30 8:58:30 9:11:00 9:18:30 9:24:00 9:32:00 9:36:30 
7:39:00 7:42:30 7:50:00 7:56:00 8:03:00 8:15:30 8:26:30 8:37:00 8:40:00 8:50:30 9:00:30 9:13:00 9:20:30 9:26:00 9:34:00 9:38:30 
7:45:00 7:48:30 7:56:00 8:02:00 8:09:00 8:21:30 8:32:30 8:43:00 8:44:00 8:54:30 9:04:30 9:17:00 9:24:30 9:30:00 9:38:00 9:42:30 
7:51:00 7:54:30 8:02:00 8:08:00 8:15:00 8:27:30 8:38:30 8:49:00 8:50:00 9:00:30 9:10:30 9:23:00 9:30:30 9:36:00 9:44:00 9:48:30 
7:53:00 7:56:30 8:04:00 8:10:00 8:17:00 8:29:30 8:40:30 8:51:00 8:56:00 9:06:30 9:16:30 9:29:00 9:36:30 9:42:00 9:50:00 9:54:30 
7:57:00 8:00:30 8:08:00 8:14:00 8:21:00 8:33:30 8:44:30 8:55:00 8:58:00 9:08:30 9:18:30 9:31:00 9:38:30 9:44:00 9:52:00 9:56:30 
8:03:00 8:06:30 8:14:00 8:20:00 8:27:00 8:39:30 8:50:30 9:01:00 9:03:00 9:12:30 9:22:30 9:35:00 9:42:30 9:48:00 9:56:00 | 10:00:30 
8:09:00 8:12:30 8:20:00 8:26:00 8:33:00 8:45:30 8:56:30 9:07:00 9:08:00 9:17:30 9:27:30 9:40:00 9:47:30 9:53:00 | 10:01:00 | 10:05:30 
8:11:00 8:14:30 8:22:00 8:28:00 8:35:00 8:47:30 8:58:30 9:09:00 9:14:00 9:23:30 9:33:30 9:46:00 9:53:30 9:59:00 | 10:07:00 | 10:11:30 
8:15:00 8:18:30 8:26:00 8:32:00 8:39:00 8:51:30 9:02:30 9:13:00 9:16:00 9:25:30 9:35:30 9:48:00 9:55:30 | 10:01:00 | 10:09:00 | 10:13:30 
8:21:00 8:24:30 8:32:00 8:38:00 8:45:00 8:57:30 9:08:30 9:19:00 9:20:00 9:29:30 9:39:30 9:52:00 9:59:30 | 10:05:00 | 10:13:00 | 10:17:30 
8:27:30 8:31:00 8:38:30 8:44:30 8:51:30 9:04:00 9:15:00 9:24:30 9:26:00 9:35:30 9:45:30 9:58:00 10:05:30 | 10:11:00 | 10:19:00 | 10:23:30 
8:33:30 8:37:00 8:44:30 8:50:30 8:57:30 9:10:00 9:21:00 9:30:30 9:38:00 9:47:30 9:57:30 10:10:00 10:17:30 | 10:23:00 | 10:31:00 | 10:35:30 
8:39:30 8:43:00 8:50:30 8:56:30 9:03:30 9:16:00 9:27:00 9:36:30 9:44:00 9:53:30 | 10:03:30 10:16:00 10:23:30 | 10:29:00 | 10:37:00 | 10:41:30 
8:45:30 8:49:00 8:56:30 9:02:30 9:09:30 9:22:00 9:33:00 9:42:30 
8:51:30 8:55:00 9:02:30 9:08:30 9:15:30 9:28:00 9:39:00 9:48:30 9:56:00 | 10:05:30 | 10:15:30 10:28:00 10:35:30 | 10:41:00 | 10:49:00 | 10:53:30 
8:57:30 9:01:00 9:08:30 9:14:30 9:21:30 9:34:00 9:45:00 9:54:30 
9:03:30 9:07:00 9:14:30 9:20:30 9:27:30 9:40:00 9:51:00 | 10:00:30 | 10:08:00 | 10:17:30 | 10:26:30 10:39:00 10:46:30 | 10:52:00 | 11:00:00 | 11:04:30 
9:09:30 9:13:00 9:20:30 9:26:30 9:33:30 9:46:00 9:57:00 | 10:06:30 | 10:14:00 | 10:23:30 | 10:32:30 10:45:00 10:52:30 | 10:58:00 | 11:06:00 | 11:10:30 

- - - - - 9:48:00 9:59:00 | 10:08:30 
9:15:30 9:19:00 9:26:30 9:32:30 9:39:30 9:52:00 | 10:03:00 | 10:12:30 | 10:20:00 | 10:29:30 | 10:38:30 10:51:00 10:58:30 | 11:04:00 | 11:12:00 | 11:16:30 
9:28:00 9:31:30 9:39:00 9:45:00 9:52:00 10:04:30 | 10:15:00 | 10:24:00 | 10:32:00 | 10:41:30 | 10:50:30 11:03:00 11:10:30 | 11:16:00 | 11:24:00 | 11:28:30 
9:34:00 9:37:30 9:45:00 9:51:00 9:58:00 10:10:30 | 10:21:00 | 10:30:00 | 10:38:00 | 10:47:30 | 10:56:30 11:09:00 11:16:30 | 11:22:00 | 11:30:00 | 11:34:30 

- - - - - 10:12:00 | 10:22:30 | 10:31:30 
9:40:00 9:43:30 9:51:00 9:57:00 10:04:00 10:16:30 | 10:27:00 | 10:36:00 
9:46:00 9:49:30 9:57:00 | 10:03:00 10:10:00 10:22:30 | 10:33:00 | 10:42:00 | 10:50:00 | 10:59:30 | 11:08:30 11:21:00 11:28:30 | 11:34:00 | 11:42:00 | 11:46:30 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-3. Future Baseline (CBTC) Operating Plan – Ө Line – 7" Avenue Express — New Lots 


Crown Crown 
96 Times | Chambers Heights New New Heights Chambers | Times 96 
148 135 Street 54 - 42 Street Atlantic - Utica Lots Lots - Utica Atlantic Street Sq - 42 Street 135 148 
Street Street 0900 Street дөө Avenue | Avenue | Avenue | Avenue | Avenue | Avenue | (000 Street 000 Street Street 
9:52:00 9:55:30 10:03:00 | 10:09:00 10:16:00 10:28:30 | 10:39:00 | 10:48:00 | 10:56:00 | 11:05:30 | 11:14:30 11:27:00 11:34:30 | 11:40:00 | 11:48:00 | 11:52:30 
9:58:00 10:01:30 | 10:09:00 | 10:15:00 10:22:00 10:34:30 | 10:45:00 | 10:54:00 | 11:02:00 | 11:11:30 | 11:20:30 11:33:00 11:40:30 | 11:46:00 | 11:54:00 | 11:58:30 
10:04:00 | 10:07:30 | 10:15:00 | 10:21:00 10:28:00 10:40:30 | 10:51:00 | 11:00:00 | 11:08:00 | 11:17:30 | 11:26:30 11:39:00 11:46:30 | 11:52:00 | 12:00:00 | 12:04:30 
10:10:00 | 10:13:30 | 10:21:00 | 10:27:00 10:34:00 10:46:30 | 10:57:00 | 11:06:00 | 11:14:00 | 11:23:30 | 11:32:30 11:45:00 11:52:30 | 11:58:00 | 12:06:00 | 12:10:30 
10:16:00 | 10:19:30 | 10:27:00 | 10:33:00 10:40:00 10:52:30 | 11:03:00 | 11:12:00 | 11:20:00 | 11:29:30 | 11:38:30 11:51:00 11:58:30 | 12:04:00 | 12:12:00 | 12:16:30 
10:28:00 | 10:31:30 | 10:39:00 | 10:45:00 10:52:00 11:04:30 | 11:15:00 | 11:24:00 | 11:32:00 | 11:41:30 | 11:50:30 12:03:00 12:10:30 | 12:16:00 | 12:24:00 | 12:28:30 
10:34:00 | 10:37:30 | 10:45:00 | 10:51:00 10:58:00 11:10:30 | 11:21:00 | 11:30:00 | 11:38:00 | 11:47:30 | 11:56:30 12:09:00 12:16:30 | 12:22:00 | 12:30:00 | 12:34:30 
10:46:00 | 10:49:30 | 10:57:00 | 11:03:00 11:10:00 11:22:30 | 11:33:00 | 11:42:00 | 11:50:00 | 11:59:30 | 12:08:30 12:21:00 12:28:30 | 12:34:00 | 12:42:00 | 12:46:30 
10:52:00 | 10:55:30 | 11:03:00 | 11:09:00 11:16:00 11:28:30 | 11:39:00 | 11:48:00 | 11:56:00 | 12:05:30 | 12:14:30 12:27:00 12:34:30 | 12:40:00 | 12:48:00 | 12:52:30 
10:58:00 | 11:01:30 | 11:09:00 | 11:15:00 11:22:00 11:34:30 | 11:45:00 | 11:54:00 | 12:02:00 | 12:11:30 | 12:20:30 12:33:00 12:40:30 | 12:46:00 | 12:54:00 | 12:58:30 
11:10:00 | 11:13:30 | 11:21:00 | 11:27:00 11:34:00 11:46:30 | 11:57:00 | 12:06:00 | 12:14:00 | 12:23:30 | 12:32:30 12:45:00 12:52:30 | 12:58:00 | 13:06:00 | 13:10:30 
11:16:00 | 11:19:30 | 11:27:00 | 11:33:00 11:40:00 11:52:30 | 12:03:00 | 12:12:00 | 12:20:00 | 12:29:30 | 12:38:30 12:51:00 12:58:30 | 13:04:00 | 13:12:00 | 13:16:30 
11:22:00 | 11:25:30 | 11:33:00 | 11:39:00 11:46:00 11:58:30 | 12:09:00 | 12:18:00 | 12:26:00 | 12:35:30 | 12:44:30 12:57:00 13:04:30 | 13:10:00 | 13:18:00 | 13:22:30 
11:34:00 | 11:37:30 | 11:45:00 | 11:51:00 11:58:00 12:10:30 | 12:21:00 | 12:30:00 | 12:38:00 | 12:47:30 | 12:56:30 13:09:00 13:16:30 | 13:22:00 | 13:30:00 | 13:34:30 
11:40:00 | 11:43:30 | 11:51:00 | 11:57:00 12:04:00 12:16:30 | 12:27:00 | 12:36:00 | 12:44:00 | 12:53:30 | 13:02:30 13:15:00 13:22:30 | 13:28:00 | 13:36:00 | 13:40:30 
11:46:00 | 11:49:30 | 11:57:00 | 12:03:00 12:10:00 12:22:30 | 12:33:00 | 12:42:00 | 12:50:00 | 12:59:30 | 13:08:30 13:21:00 13:28:30 | 13:34:00 | 13:42:00 | 13:46:30 
11:54:00 | 11:57:30 | 12:05:00 | 12:11:00 12:18:00 12:30:30 | 12:41:00 | 12:50:00 | 12:58:00 | 13:07:30 | 13:16:30 13:29:00 13:36:30 | 13:42:00 | 13:50:00 | 13:54:30 
12:04:00 | 12:07:30 | 12:15:00 | 12:21:00 12:28:00 12:40:30 | 12:51:00 | 13:00:00 | 13:08:00 | 13:17:30 | 13:26:30 13:39:00 13:46:30 | 13:52:00 | 14:00:00 | 14:04:30 
12:10:00 | 12:13:30 | 12:21:00 | 12:27:00 12:34:00 12:46:30 | 12:57:00 | 13:06:00 | 13:14:00 | 13:23:30 | 13:32:30 13:45:00 13:52:30 | 13:58:00 | 14:06:00 | 14:10:30 
12:16:00 | 12:19:30 | 12:27:00 | 12:33:00 12:40:00 12:52:30 | 13:03:00 | 13:12:00 | 13:20:00 | 13:29:30 | 13:38:30 13:51:00 13:58:30 | 14:04:00 | 14:12:00 | 14:16:30 
12:28:00 | 12:31:30 | 12:39:00 | 12:45:00 12:52:00 13:04:30 | 13:15:00 | 13:24:00 | 13:32:00 | 13:41:30 | 13:50:30 14:03:00 14:10:30 | 14:16:00 | 14:24:00 | 14:28:30 
12:34:00 | 12:37:30 | 12:45:00 | 12:51:00 12:58:00 13:10:30 | 13:21:00 | 13:30:00 | 13:38:00 | 13:47:30 | 13:56:30 14:09:00 14:16:30 | 14:22:00 | 14:30:00 | 14:34:30 
12:46:00 | 12:49:30 | 12:57:00 | 13:03:00 13:10:00 13:22:30 | 13:33:00 | 13:42:00 | 13:50:00 | 13:59:30 | 14:08:30 14:21:00 14:28:30 | 14:34:00 | 14:42:00 | 14:46:30 
12:52:00 | 12:55:30 | 13:03:00 | 13:09:00 13:16:00 13:28:30 | 13:39:00 | 13:48:00 | 13:56:00 | 14:05:30 | 14:14:30 14:27:00 14:34:30 | 14:40:00 | 14:48:00 | 14:52:30 
12:58:00 | 13:01:30 | 13:09:00 | 13:15:00 13:22:00 13:34:30 | 13:45:00 | 13:54:00 | 14:02:00 | 14:11:30 | 14:20:30 14:33:00 14:40:30 | 14:46:00 | 14:54:00 | 14:58:30 
13:10:00 | 13:13:30 | 13:21:00 | 13:27:00 13:34:00 13:46:30 | 13:57:00 | 14:06:00 | 14:14:00 | 14:23:30 | 14:32:30 14:45:00 14:52:30 | 14:58:00 | 15:06:00 | 15:10:30 
13:16:00 | 13:19:30 | 13:27:00 | 13:33:00 13:40:00 13:52:30 | 14:03:00 | 14:12:00 | 14:20:00 | 14:29:30 | 14:38:30 14:51:00 14:58:30 | 15:04:00 | 15:12:00 | 15:16:30 
13:22:00 | 13:25:30 | 13:33:00 | 13:39:00 13:46:00 13:58:30 | 14:09:00 | 14:18:00 | 14:26:00 | 14:35:30 | 14:44:30 14:57:00 15:04:30 | 15:10:00 | 15:18:00 | 15:22:30 
13:28:00 | 13:31:30 | 13:39:00 | 13:45:00 13:52:00 14:04:30 | 14:15:00 | 14:24:00 | 14:32:00 | 14:41:30 | 14:50:30 15:03:00 15:10:30 | 15:16:00 | 15:24:00 | 15:28:30 
13:40:00 | 13:43:30 | 13:51:00 | 13:57:00 14:04:00 14:16:30 | 14:27:00 | 14:36:00 | 14:44:00 | 14:53:30 | 15:02:30 15:15:00 15:22:30 | 15:28:00 | 15:36:00 | 15:40:30 
13:46:00 | 13:49:30 | 13:57:00 | 14:03:00 14:10:00 14:22:30 | 14:33:00 | 14:42:00 | 14:50:00 | 14:59:30 | 15:08:30 15:21:00 15:28:30 | 15:34:00 | 15:42:00 | 15:46:30 
13:54:00 | 13:57:30 | 14:05:00 | 14:11:00 14:18:00 14:30:30 | 14:41:00 | 14:50:00 | 14:58:00 | 15:07:30 | 15:16:30 15:29:00 15:36:30 | 15:42:00 | 15:50:00 | 15:54:30 
15:00:00 | 15:09:30 | 15:19:30 - - - - - 
14:04:00 | 14:07:30 | 14:15:00 | 14:21:00 14:28:00 14:40:30 | 14:51:00 | 15:00:00 | 15:07:00 | 15:16:30 | 15:26:30 15:39:00 15:46:30 | 15:52:00 | 16:00:00 | 16:04:30 
14:10:00 | 14:13:30 | 14:21:00 | 14:27:00 14:34:00 14:46:30 | 14:57:00 | 15:06:00 | 15:14:00 | 15:23:30 | 15:33:30 15:46:00 15:53:30 | 15:59:00 | 16:07:00 | 16:11:30 
15:18:00 | 15:27:30 | 15:37:30 - - - - - 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-3. Future Baseline (CBTC) Operating Plan – Ө Line – 7" Avenue Express — New Lots 


Crown Crown 
96 Times | Chambers Heights New New Heights Chambers | Times 96 
148 135 Street 54-42 Street Atlantic - Utica Lots Lots - Utica Atlantic Street 54-42 Street 135 148 

Street Street 0009 Street дөө Avenue | Avenue | Avenue | Avenue | Avenue | Avenue | (000 Street 090 Street Street 
14:16:00 | 14:19:30 | 14:27:00 | 14:33:00 14:40:00 14:52:30 | 15:03:00 | 15:12:00 | 15:20:00 | 15:29:30 | 15:39:30 15:52:00 15:59:30 | 16:05:00 | 16:13:00 | 16:17:30 
14:22:00 | 14:25:30 | 14:33:00 | 14:39:00 14:46:00 14:58:30 | 15:09:00 | 15:18:00 | 15:26:00 | 15:35:30 | 15:45:30 15:58:00 16:05:30 | 16:11:00 | 16:19:00 | 16:23:30 
14:27:30 | 14:31:00 | 14:38:30 | 14:44:30 14:51:30 15:04:00 | 15:15:00 | 15:24:30 | 15:32:00 | 15:41:30 | 15:51:30 16:04:00 16:11:30 | 16:17:00 | 16:25:00 | 16:29:30 
14:39:30 | 14:43:00 | 14:50:30 | 14:56:30 15:03:30 15:16:00 | 15:27:00 | 15:36:30 | 15:44:00 | 15:53:30 | 16:03:30 16:16:00 16:23:30 | 16:29:00 | 16:37:00 | 16:41:30 
14:45:30 | 14:49:00 | 14:56:30 | 15:02:30 15:09:30 15:22:00 | 15:33:00 | 15:42:30 | 15:50:00 | 15:59:30 | 16:09:30 16:22:00 16:29:30 | 16:35:00 | 16:43:00 | 16:47:30 
14:57:30 | 15:01:00 | 15:08:30 | 15:14:30 15:21:30 15:34:00 | 15:45:00 | 15:54:30 | 16:02:00 | 16:12:30 | 16:22:30 16:35:00 16:42:30 | 16:48:00 | 16:56:00 | 17:00:30 
15:03:30 | 15:07:00 | 15:14:30 | 15:20:30 15:27:30 15:40:00 | 15:51:00 | 16:00:30 | 16:08:00 | 16:18:30 | 16:28:30 16:41:00 16:48:30 | 16:54:00 | 17:02:00 | 17:06:30 

16:14:00 | 16:24:30 | 16:34:30 16:47:00 16:54:30 | 17:00:00 | 17:08:00 | 17:12:30 
15:11:30 | 15:15:00 | 15:22:30 | 15:28:30 15:35:30 15:48:00 | 15:59:00 | 16:08:30 | 16:16:00 | 16:26:30 | 16:36:30 16:49:00 16:56:30 | 17:02:00 | 17:10:00 | 17:14:30 
15:15:30 | 15:19:00 | 15:26:30 | 15:32:30 15:39:30 15:52:00 | 16:03:00 | 16:12:30 | 16:20:00 | 16:30:30 | 16:40:30 16:53:00 17:00:30 | 17:06:00 | 17:14:00 | 17:18:30 
15:21:30 | 15:25:00 | 15:32:30 | 15:38:30 15:45:30 15:58:00 | 16:09:00 | 16:18:30 | 16:26:00 | 16:36:30 | 16:46:30 16:59:00 17:06:30 | 17:12:00 | 17:20:00 | 17:24:30 
15:27:00 | 15:30:30 | 15:38:00 | 15:44:00 15:51:00 16:03:30 | 16:14:30 | 16:25:00 | 16:32:00 | 16:42:30 | 16:52:30 17:05:00 17:12:30 | 17:18:00 | 17:26:00 | 17:30:30 
15:33:00 | 15:36:30 | 15:44:00 | 15:50:00 15:57:00 16:09:30 | 16:20:30 | 16:31:00 | 16:38:00 | 16:48:30 | 16:58:30 17:11:00 17:18:30 | 17:24:00 | 17:32:00 | 17:36:30 

16:40:00 | 16:50:30 | 17:00:30 17:13:00 17:20:30 | 17:26:00 | 17:34:00 | 17:38:30 
15:39:00 | 15:42:30 | 15:50:00 | 15:56:00 16:03:00 16:15:30 | 16:26:30 | 16:37:00 | 16:44:00 | 16:54:30 | 17:04:30 17:17:00 17:24:30 | 17:30:00 | 17:38:00 | 17:42:30 

16:50:00 | 17:00:30 | 17:10:30 17:23:00 17:30:30 | 17:36:00 | 17:44:00 | 17:48:30 
15:51:00 | 15:54:30 | 16:02:00 | 16:08:00 16:15:00 16:27:30 | 16:38:30 | 16:49:00 | 16:56:00 | 17:06:30 | 17:16:30 17:29:00 17:36:30 | 17:42:00 | 17:50:00 | 17:54:30 
15:53:00 | 15:56:30 | 16:04:00 | 16:10:00 16:17:00 16:29:30 | 16:40:30 | 16:51:00 | 16:58:00 | 17:08:30 | 17:18:30 17:31:00 17:38:30 | 17:44:00 | 17:52:00 | 17:56:30 
15:57:00 | 16:00:30 | 16:08:00 | 16:14:00 16:21:00 16:33:30 | 16:44:30 | 16:55:00 | 17:02:00 | 17:12:30 | 17:22:30 17:35:00 17:42:30 | 17:48:00 | 17:56:00 | 18:00:30 
16:03:00 | 16:06:30 | 16:14:00 | 16:20:00 16:27:00 16:39:30 | 16:50:30 | 17:01:00 | 17:08:00 | 17:18:30 | 17:28:30 17:41:00 17:48:30 | 17:54:00 | 18:02:00 | 18:06:30 
16:09:00 | 16:12:30 | 16:20:00 | 16:26:00 16:33:00 16:45:30 | 16:56:30 | 17:07:00 | 17:14:00 | 17:24:30 | 17:34:30 17:47:00 17:54:30 | 18:00:00 | 18:08:00 | 18:12:30 
16:11:00 | 16:14:30 | 16:22:00 | 16:28:00 16:35:00 16:47:30 | 16:58:30 | 17:09:00 | 17:16:00 | 17:26:30 | 17:36:30 17:49:00 17:56:30 | 18:02:00 | 18:10:00 | 18:14:30 
16:15:00 | 16:18:30 | 16:26:00 | 16:32:00 16:39:00 16:51:30 | 17:02:30 | 17:13:00 | 17:20:00 | 17:30:30 | 17:40:30 17:53:00 18:00:30 | 18:06:00 | 18:14:00 | 18:18:30 
16:21:00 | 16:24:30 | 16:32:00 | 16:38:00 16:45:00 16:57:30 | 17:08:30 | 17:19:00 | 17:26:00 | 17:36:30 | 17:46:30 17:59:00 18:06:30 | 18:12:00 | 18:20:00 | 18:24:30 
16:33:00 | 16:36:30 | 16:44:00 | 16:50:00 16:57:00 17:09:30 | 17:20:30 | 17:31:00 | 17:32:00 | 17:42:30 | 17:52:30 18:05:00 18:12:30 | 18:18:00 | 18:26:00 | 18:30:30 
16:35:00 | 16:38:30 | 16:46:00 | 16:52:00 16:59:00 17:11:30 | 17:22:30 | 17:33:00 | 17:38:00 | 17:48:30 | 17:58:30 18:11:00 18:18:30 | 18:24:00 | 18:32:00 | 18:36:30 
16:39:00 | 16:42:30 | 16:50:00 | 16:56:00 17:03:00 17:15:30 | 17:26:30 | 17:37:00 | 17:40:00 | 17:50:30 | 18:00:30 18:13:00 18:20:30 | 18:26:00 | 18:34:00 | 18:38:30 
16:45:00 | 16:48:30 | 16:56:00 | 17:02:00 17:09:00 17:21:30 | 17:32:30 | 17:43:00 | 17:44:00 | 17:54:30 | 18:04:30 18:17:00 18:24:30 | 18:30:00 | 18:38:00 | 18:42:30 
16:51:00 | 16:54:30 | 17:02:00 | 17:08:00 17:15:00 17:27:30 | 17:38:30 | 17:49:00 | 17:50:00 | 18:00:30 | 18:10:30 18:23:00 18:30:30 | 18:36:00 | 18:44:00 | 18:48:30 
16:53:00 | 16:56:30 | 17:04:00 | 17:10:00 17:17:00 17:29:30 | 17:40:30 | 17:51:00 | 17:56:00 | 18:06:30 | 18:16:30 18:29:00 18:36:30 | 18:42:00 | 18:50:00 | 18:54:30 
16:57:00 | 17:00:30 | 17:08:00 | 17:14:00 17:21:00 17:33:30 | 17:44:30 | 17:55:00 | 17:58:00 | 18:08:30 | 18:18:30 18:31:00 18:38:30 | 18:44:00 | 18:52:00 | 18:56:30 
17:03:00 | 17:06:30 | 17:14:00 | 17:20:00 17:27:00 17:39:30 | 17:50:30 | 18:01:00 | 18:02:00 | 18:11:30 | 18:21:30 18:34:00 18:41:30 | 18:47:00 | 18:55:00 | 18:59:30 
17:09:00 | 17:12:30 | 17:20:00 | 17:26:00 17:33:00 17:45:30 | 17:56:30 | 18:07:00 | 18:08:00 | 18:17:30 | 18:27:30 18:40:00 18:47:30 | 18:53:00 | 19:01:00 | 19:05:30 
17:11:00 | 17:14:30 | 17:22:00 | 17:28:00 17:35:00 17:47:30 | 17:58:30 | 18:09:00 | 18:14:00 | 18:23:30 | 18:33:30 18:46:00 18:53:30 | 18:59:00 | 19:07:00 | 19:11:30 
17:15:00 | 17:18:30 | 17:26:00 | 17:32:00 17:39:00 17:51:30 | 18:02:30 | 18:13:00 | 18:16:00 | 18:25:30 | 18:35:30 18:48:00 18:55:30 | 19:01:00 | 19:09:00 | 19:13:30 
17:21:00 | 17:24:30 | 17:32:00 | 17:38:00 17:45:00 17:57:30 | 18:08:30 | 18:19:00 | 18:20:00 | 18:29:30 | 18:39:30 18:52:00 18:59:30 | 19:05:00 | 19:13:00 | 19:17:30 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-3. Future Baseline (CBTC) Operating Plan – Ө Line – 7" Avenue Express — New Lots 


Crown Crown 
96 Times | Chambers Heights New New Heights Chambers | Times 96 
148 135 Street 54 - 42 Street Atlantic - Utica Lots Lots - Utica Atlantic Street 5а - 42 Street 135 148 
Street Street 000 Street 090 Avenue | Avenue | Avenue | Avenue | Avenue | Avenue | (000 Street 000 Street Street 

17:27:30 | 17:31:00 | 17:38:30 | 17:44:30 17:51:30 18:04:00 | 18:15:00 | 18:24:30 | 18:26:00 | 18:35:30 | 18:45:30 18:58:00 19:05:30 | 19:11:00 | 19:19:00 | 19:23:30 
17:35:30 | 17:39:00 | 17:46:30 | 17:52:30 17:59:30 18:12:00 | 18:23:00 | 18:32:30 | 18:32:00 | 18:41:30 | 18:51:30 19:04:00 19:11:30 | 19:17:00 | 19:25:00 | 19:29:30 
17:39:30 | 17:43:00 | 17:50:30 | 17:56:30 18:03:30 18:16:00 | 18:27:00 | 18:36:30 | 18:40:00 | 18:49:30 | 18:59:30 19:12:00 19:19:30 | 19:25:00 | 19:33:00 | 19:37:30 

18:44:00 | 18:53:30 | 19:03:30 19:16:00 19:23:30 | 19:29:00 | 19:37:00 | 19:41:30 
17:51:30 | 17:55:00 | 18:02:30 | 18:08:30 18:15:30 18:28:00 | 18:39:00 | 18:48:30 | 18:57:00 | 19:06:30 | 19:15:30 19:28:00 19:35:30 | 19:41:00 | 19:49:00 | 19:53:30 
17:57:30 | 18:01:00 | 18:08:30 | 18:14:30 18:21:30 18:34:00 | 18:45:00 | 18:54:30 | 19:02:00 | 19:11:30 | 19:20:30 19:33:00 19:40:30 | 19:46:00 | 19:54:00 | 19:58:30 
18:09:30 | 18:13:00 | 18:20:30 | 18:26:30 18:33:30 18:46:00 | 18:57:00 | 19:06:30 | 19:14:00 | 19:23:30 | 19:32:30 19:45:00 19:52:30 | 19:58:00 | 20:06:00 | 20:10:30 
18:15:30 | 18:19:00 | 18:26:30 | 18:32:30 18:39:30 18:52:00 | 19:03:00 | 19:12:30 | 19:20:00 | 19:29:30 | 19:38:30 19:51:00 19:58:30 | 20:04:00 | 20:12:00 | 20:16:30 
18:21:30 | 18:25:00 | 18:32:30 | 18:38:30 18:45:30 18:58:00 | 19:09:00 | 19:18:30 | 19:26:00 | 19:35:30 | 19:44:30 19:57:00 20:04:30 | 20:10:00 | 20:18:00 | 20:22:30 
18:34:00 | 18:37:30 | 18:45:00 | 18:51:00 18:58:00 19:10:30 | 19:21:00 | 19:30:00 | 19:38:00 | 19:47:30 | 19:56:30 20:09:00 20:16:30 | 20:22:00 | 20:30:00 | 20:34:30 
18:40:00 | 18:43:30 | 18:51:00 | 18:57:00 19:04:00 19:16:30 | 19:27:00 | 19:36:00 | 19:44:00 | 19:53:30 | 20:02:30 20:15:00 20:22:30 | 20:28:00 | 20:36:00 | 20:40:30 
18:46:00 | 18:49:30 | 18:57:00 | 19:03:00 19:10:00 19:22:30 | 19:33:00 | 19:42:00 
18:52:00 | 18:55:30 | 19:03:00 | 19:09:00 19:16:00 19:28:30 | 19:39:00 | 19:48:00 | 19:56:00 | 20:05:30 | 20:14:30 20:27:00 20:34:30 | 20:40:00 | 20:48:00 | 20:52:30 
18:58:00 | 19:01:30 | 19:09:00 | 19:15:00 19:22:00 19:34:30 | 19:45:00 | 19:54:00 | 20:02:00 | 20:11:30 | 20:20:30 20:33:00 20:40:30 | 20:46:00 | 20:54:00 | 20:58:30 
19:10:00 | 19:13:30 | 19:21:00 | 19:27:00 19:34:00 19:46:30 | 19:57:00 | 20:06:00 | 20:14:00 | 20:23:30 | 20:32:30 20:45:00 20:52:30 | 20:58:00 | 21:06:00 | 21:10:30 
19:16:00 | 19:19:30 | 19:27:00 | 19:33:00 19:40:00 19:52:30 | 20:03:00 | 20:12:00 | 20:20:00 | 20:29:30 | 20:38:30 20:51:00 20:58:30 | 21:04:00 | 21:12:00 | 21:16:30 
19:22:00 | 19:25:30 | 19:33:00 | 19:39:00 19:46:00 19:58:30 | 20:09:00 | 20:18:00 | 20:26:00 | 20:35:30 | 20:44:30 20:57:00 21:04:30 | 21:10:00 | 21:18:00 | 21:22:30 
19:28:00 | 19:31:30 | 19:39:00 | 19:45:00 19:52:00 20:04:30 | 20:15:00 | 20:24:00 | 20:32:00 | 20:41:30 | 20:50:30 21:03:00 21:10:30 | 21:16:00 | 21:24:00 | 21:28:30 
19:34:00 | 19:37:30 | 19:45:00 | 19:51:00 19:58:00 20:10:30 | 20:21:00 | 20:30:00 | 20:38:00 | 20:47:30 | 20:56:30 21:09:00 21:16:30 | 21:22:00 | 21:30:00 | 21:34:30 
19:46:00 | 19:49:30 | 19:57:00 | 20:03:00 20:10:00 20:22:30 | 20:33:00 | 20:42:00 | 20:50:00 | 20:59:30 | 21:08:30 21:21:00 21:28:30 | 21:34:00 | 21:42:00 | 21:46:30 
19:52:00 | 19:55:30 | 20:03:00 | 20:09:00 20:16:00 20:28:30 | 20:39:00 | 20:48:00 | 20:56:00 | 21:05:30 | 21:14:30 21:27:00 21:34:30 | 21:40:00 | 21:48:00 | 21:52:30 
19:58:00 | 20:01:30 | 20:09:00 | 20:15:00 20:22:00 20:34:30 | 20:45:00 | 20:54:00 | 21:02:00 | 21:11:30 | 21:20:30 21:33:00 21:40:30 | 21:46:00 | 21:54:00 | 21:58:30 
20:04:00 | 20:07:30 | 20:15:00 | 20:21:00 20:28:00 20:40:30 | 20:51:00 | 21:00:00 | 21:08:00 | 21:17:30 | 21:26:30 21:39:00 21:46:30 | 21:52:00 | 22:00:00 | 22:04:30 
20:16:00 | 20:19:30 | 20:27:00 | 20:33:00 20:40:00 20:52:30 | 21:03:00 | 21:12:00 | 21:20:00 | 21:29:30 | 21:38:30 21:51:00 21:58:30 | 22:04:00 | 22:12:00 | 22:16:30 
20:28:00 | 20:31:30 | 20:39:00 | 20:45:00 20:52:00 21:04:30 | 21:15:00 | 21:24:00 | 21:32:00 | 21:41:30 | 21:50:30 22:03:00 22:10:30 | 22:16:00 | 22:24:00 | 22:28:30 
20:34:00 | 20:37:30 | 20:45:00 | 20:51:00 20:58:00 21:10:30 | 21:21:00 | 21:30:00 | 21:38:00 | 21:47:30 | 21:56:30 22:09:00 22:16:30 | 22:22:00 | 22:30:00 | 22:34:30 
20:40:00 | 20:43:30 | 20:51:00 | 20:57:00 21:04:00 21:16:30 | 21:27:00 | 21:36:00 | 21:44:00 | 21:53:30 | 22:02:30 22:15:00 22:22:30 | 22:28:00 | 22:36:00 | 22:40:30 
20:52:00 | 20:55:30 | 21:03:00 | 21:09:00 21:16:00 21:28:30 | 21:39:00 | 21:48:00 | 21:56:00 | 22:05:30 | 22:14:30 22:27:00 22:34:30 | 22:40:00 | 22:48:00 | 22:52:30 
21:06:00 | 21:09:30 | 21:17:00 | 21:23:00 21:30:00 21:42:30 | 21:53:00 | 22:02:00 | 22:08:00 | 22:17:30 | 22:26:30 22:39:00 22:46:30 | 22:52:00 | 23:00:00 | 23:04:30 
21:10:00 | 21:13:30 | 21:21:00 | 21:27:00 21:34:00 21:46:30 | 21:57:00 | 22:06:00 | 22:14:00 | 22:23:30 | 22:32:30 22:45:00 22:52:30 | 22:58:00 | 23:06:00 | 23:10:30 
21:22:00 | 21:25:30 | 21:33:00 | 21:39:00 21:46:00 21:58:30 | 22:09:00 | 22:18:00 | 22:26:00 | 22:35:30 | 22:44:30 22:57:00 23:04:30 | 23:10:00 | 23:18:00 | 23:22:30 
21:36:00 | 21:39:30 | 21:47:00 | 21:53:00 22:00:00 22:12:30 | 22:23:00 | 22:32:00 
21:40:00 | 21:43:30 | 21:51:00 | 21:57:00 22:04:00 22:16:30 | 22:27:00 | 22:36:00 | 22:44:00 | 22:53:30 | 23:02:30 23:15:00 23:22:30 | 23:28:00 | 23:36:00 | 23:40:30 
21:54:00 | 21:57:30 | 22:05:00 | 22:11:00 22:18:00 22:30:30 | 22:41:00 | 22:50:00 | 22:58:00 | 23:07:30 | 23:16:30 23:29:00 23:36:30 | 23:42:00 | 23:50:00 | 23:54:30 
22:10:00 | 22:13:30 | 22:21:00 | 22:27:00 22:34:00 22:46:30 | 22:57:00 | 23:06:00 | 23:14:00 | 23:23:30 | 23:32:30 23:45:00 23:52:30 | 23:58:00 | 24:06:00 | 24:10:30 
22:22:00 | 22:25:30 | 22:33:00 | 22:39:00 22:46:00 22:58:30 | 23:09:00 | 23:18:00 | 23:26:00 | 23:35:30 | 23:44:30 23:57:00 24:04:30 | 24:10:00 | 24:18:00 | 24:22:30 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-3. Future Baseline (CBTC) Operating Plan – Ө Line – 7" Avenue Express — New Lots 


Crown Crown 
96 Times | Chambers Heights New New Heights Chambers | Times 96 
148 135 Street 54 - 42 Street Atlantic - Utica Lots Lots - Utica Atlantic Street 5а - 42 Street 135 148 
Street Street 0009 Street 090 Avenue | Avenue | Avenue | Avenue | Avenue | Avenue | (000 Street 090 Street Street 

22:35:00 | 22:38:30 | 22:46:00 | 22:52:00 22:59:00 23:11:30 | 23:22:00 | 23:31:00 

22:46:00 | 22:49:30 | 22:57:00 | 23:03:00 23:10:00 23:22:30 | 23:33:00 | 23:42:00 

22:58:00 | 23:01:30 | 23:09:00 | 23:15:00 23:22:00 23:34:30 | 23:45:00 | 23:54:00 

23:10:00 | 23:13:30 | 23:21:00 | 23:27:00 23:34:00 23:46:30 | 23:57:00 | 24:06:00 

23:30:00 | 23:33:30 | 23:41:00 | 23:47:00 - - - - 

23:50:00 | 23:53:30 | 24:01:00 | 24:07:00 - - - - - - - - 24:24:30 | 24:30:00 | 24:38:00 | 24:42:30 
24:10:00 | 24:13:30 | 24:21:00 | 24:27:00 - - - - 

IRT CAPACITY STUDY 0000000 LINES JULY 2020 


Page G-54 


APPENDICES TO FUTURE BASELINE (СВТС) TECHNICAL MEMORANDUM 


6.2.4 @Line Operating Plan 


Table G.2-4. Future Baseline (CBTC) Operating Plan - Ө Line – Woodlawn-Lexington Avenue Express - Utica 


Crown Crown 
Heights New New Heights 
Bedford | Kingsbridge 125 Brooklyn | Atlantic - Utica Lots Lots - Utica Atlantic | Brooklyn 125 Kingsbridge | Bedford 
Woodlawn | Pk Blvd Rd Street Bridge Avenue | Avenue | Avenue | Avenue | Avenue | Avenue Bridge Street Rd Pk Blvd | Woodlawn 
1:00:00 1:09:30 1:19:00 1:30:00 1:57:00 2:14:30 2:16:00 2:19:00 
1:20:00 1:29:30 1:39:00 1:50:00 2:17:00 2:34:30 2:36:00 2:39:00 
0:14:00 0:17:00 0:18:30 0:36:00 0:52:30 1:03:30 1:14:00 1:24:30 1:40:00 1:49:30 1:59:00 2:10:00 2:37:00 2:54:30 2:56:00 2:59:00 
0:23:00 0:26:00 0:27:30 0:45:00 1:13:30 1:24:30 1:35:00 1:45:30 2:00:00 2:09:30 2:19:00 2:30:00 2:57:00 3:14:30 3:16:00 3:19:00 
0:43:00 0:46:00 0:47:30 1:05:00 1:33:30 1:44:30 1:55:00 2:05:30 2:20:00 2:29:30 2:39:00 2:50:00 3:17:00 3:34:30 3:36:00 3:39:00 
1:03:00 1:06:00 1:07:30 1:25:00 1:53:30 2:04:30 2:15:00 2:25:30 2:40:00 2:49:30 2:59:00 3:10:00 3:37:00 3:54:30 3:56:00 3:59:00 
1:23:00 1:26:00 1:27:30 1:45:00 2:13:30 2:24:30 2:35:00 2:45:30 3:00:00 3:09:30 3:19:00 3:30:00 3:57:00 4:14:30 4:16:00 4:19:00 
1:43:00 1:46:00 1:47:30 2:05:00 2:33:30 2:44:30 2:55:00 3:05:30 3:20:00 3:29:30 3:39:00 3:50:00 4:17:00 4:34:30 4:36:00 4:39:00 
2:03:00 2:06:00 2:07:30 2:25:00 2:53:30 3:04:30 3:15:00 3:25:30 3:40:00 3:49:30 3:59:00 4:10:00 4:37:00 4:54:30 4:56:00 4:59:00 
2:23:00 2:26:00 2:27:30 2:45:00 3:13:30 3:24:30 3:35:00 3:45:30 4:00:00 4:09:30 4:19:00 4:30:00 4:57:00 5:14:30 5:16:00 5:19:00 
2:43:00 2:46:00 2:47:30 3:05:00 3:33:30 3:44:30 3:55:00 4:05:30 4:20:00 4:29:30 4:39:00 4:50:00 5:17:00 5:34:30 5:36:00 5:39:00 
3:03:00 3:06:00 3:07:30 3:25:00 3:53:30 4:04:30 4:15:00 5:37:00 5:54:30 5:56:00 5:59:00 
3:23:00 3:26:00 3:27:30 3:45:00 4:13:30 4:24:30 4:35:00 5:46:00 6:03:30 6:05:00 6:08:00 
5:58:30 6:16:00 6:17:30 6:20:30 
3:43:00 3:46:00 3:47:30 4:05:00 4:33:30 4:44:30 4:55:00 6:06:00 6:23:30 6:25:00 6:28:00 
3:58:00 4:01:00 4:02:30 4:20:00 4:48:30 4:59:30 5:10:00 6:18:30 6:36:00 6:37:30 6:40:30 
4:08:00 4:11:00 4:12:30 4:30:00 4:58:30 5:09:30 5:20:00 6:30:00 6:47:30 6:49:00 6:52:00 
4:18:00 4:21:00 4:22:30 4:40:00 5:08:30 5:19:30 5:30:00 6:37:30 6:55:30 6:57:00 7:00:00 
4:40:30 4:43:30 4:45:00 5:02:30 5:19:00 5:30:00 5:40:30 6:46:00 7:04:00 7:05:30 7:08:30 
4:52:30 4:55:30 4:57:00 5:14:30 5:31:00 5:42:00 5:52:30 7:01:30 7:19:30 7:21:00 7:24:00 
5:06:30 5:09:30 5:11:00 5:28:30 5:45:00 5:56:00 6:04:00 6:57:00 7:15:00 7:16:30 7:19:30 
5:20:30 5:23:30 5:25:00 5:42:30 5:59:00 6:10:00 6:18:00 7:06:00 7:24:00 7:25:30 7:28:30 
5:26:30 5:29:30 5:31:00 5:48:30 6:05:00 6:16:00 6:24:00 7:11:00 7:29:00 7:30:30 7:33:30 
5:34:30 5:37:30 5:39:00 5:56:30 6:13:00 6:24:00 6:32:00 - - 6:42:30 6:49:00 7:00:30 7:17:00 7:35:00 7:36:30 7:39:30 
5:45:30 5:48:30 5:50:00 6:07:30 6:24:00 6:35:30 6:44:00 - - 6:50:30 6:57:00 7:08:30 7:25:00 7:43:00 7:44:30 7:47:30 
6:59:30 7:09:00 7:15:30 7:27:00 7:44:00 8:02:00 8:03:30 8:06:30 
5:55:30 5:58:30 6:00:00 6:17:30 6:34:00 6:45:30 6:54:00 - - 7:02:30 7:09:00 7:20:30 7:37:30 7:55:30 7:57:00 8:00:00 
7:11:30 7:21:00 7:27:30 7:39:00 7:56:00 8:14:00 8:15:30 8:18:30 
6:01:30 6:04:30 6:06:00 6:23:30 6:40:00 6:51:30 7:00:00 - - 7:12:30 7:19:00 7:30:30 7:47:30 8:05:30 8:07:00 8:10:00 
6:07:30 6:10:30 6:12:00 6:29:30 6:46:00 6:57:30 7:06:00 - - 7:18:30 7:25:00 7:36:30 7:53:30 8:11:30 8:13:00 8:16:00 
6:13:30 6:16:30 6:18:00 6:35:30 6:52:00 7:03:30 7:12:00 - - 7:24:30 7:31:00 7:42:30 7:59:30 8:17:30 8:19:00 8:22:00 
6:19:30 6:22:30 6:24:00 6:41:30 6:58:00 7:09:30 7:18:00 - - 7:30:30 7:37:00 7:48:30 8:05:30 8:23:30 8:25:00 8:28:00 
6:25:30 6:28:30 6:30:00 6:47:30 7:04:00 7:15:30 7:24:00 - - 7:36:30 7:43:00 7:54:30 8:11:30 8:29:30 8:31:00 8:34:00 
- 6:30:00 6:31:30 6:49:30 7:06:00 7:17:30 7:26:00 - - 7:42:30 7:49:00 8:00:30 8:17:30 8:35:30 8:37:00 8:40:00 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-4. Future Baseline (CBTC) Operating Plan – @ Line — Woodlawn-Lexington Avenue Express – Utica 


Crown Crown 
Heights New New Heights 
Bedford | Kingsbridge 125 Brooklyn | Atlantic - Utica Lots Lots - Utica Atlantic | Brooklyn 125 Kingsbridge | Bedford 
Woodlawn | Pk Blvd Rd Street Bridge Avenue | Avenue | Avenue | Avenue | Avenue | Avenue Bridge Street Rd Pk Blvd | Woodlawn 
6:33:00 6:36:00 6:37:30 6:55:30 7:12:00 T:23:30 7:32:00 - 7:44:30 7:51:00 8:02:30 8:19:30 8:37:30 8:39:00 8:42:00 
6:37:00 6:40:00 6:42:00 7:00:00 7:16:30 7:28:00 7:37:00 - 7:48:30 7:55:00 8:06:30 8:23:30 8:41:30 8:43:00 8:46:00 
7:50:30 7:57:00 8:08:30 8:25:30 8:43:30 8:45:00 8:48:00 
6:43:00 6:46:00 6:48:00 7:06:00 7:22:30 7:34:00 7:43:00 - 7:56:30 8:03:00 8:14:30 8:31:30 8:49:30 8:51:00 8:54:00 

- 6:44:00 6:46:00 7:04:00 7:20:30 7:32:00 7:41:00 - 

- 6:50:00 6:52:00 7:10:00 7:26:30 7:38:00 7:47:00 - 8:02:30 8:09:00 8:20:30 8:37:30 8:55:30 8:57:00 9:00:00 
6:49:00 6:52:00 6:54:00 7:12:00 7:28:30 7:40:00 7:49:00 - 8:04:30 8:11:00 8:22:30 8:39:30 8:57:30 - - 

- - 6:58:00 7:16:00 7:32:30 7:44:00 7:53:00 - 8:06:30 8:13:00 8:24:30 8:41:30 8:59:30 9:01:00 - 
6:55:00 6:58:00 7:00:00 7:18:00 7:34:30 7:46:00 7:55:00 - 8:43:30 9:01:30 9:03:00 9:06:00 
7:01:00 7:04:00 7:06:00 7:24:00 7:40:30 7:52:00 8:01:00 - 8:49:30 9:07:30 9:09:00 9:12:00 
7:03:00 7:06:00 7:08:00 7:26:00 7:42:30 7:54:00 8:03:00 - 8:53:30 9:11:30 - - 

- 7:08:00 7:10:00 7:28:00 T:44:30 7:56:00 8:05:00 - 8:55:30 9:13:30 9:15:00 9:18:00 

- - 7:12:00 7:30:00 T:46:30 7:58:00 8:07:00 - 8:57:30 9:15:30 9:17:00 - 
7:11:00 7:14:00 7:16:00 7:34:00 7:50:30 8:02:00 8:11:00 - 8:59:30 9:17:30 9:19:00 9:22:00 
7:13:00 7:16:00 7:18:00 7:36:00 7:52:30 8:04:00 8:13:00 - 9:01:30 9:19:30 9:21:00 - 

- - 7:22:00 7:40:00 7:56:30 8:08:00 8:17:00 - 9:05:30 9:21:00 9:22:30 9:25:30 

- 7:22:00 7:24:00 7:42:00 7:58:30 8:10:00 8:19:00 - 9:07:30 9:25:30 9:27:00 9:30:00 
7:23:00 7:26:00 7:28:00 7:46:00 8:02:30 8:14:00 8:23:00 - 9:11:30 9:29:30 9:31:00 9:34:00 

- - 7:30:00 7:48:00 8:04:30 8:16:00 8:25:00 - 9:13:30 9:31:30 9:33:00 9:36:00 
7:27:00 7:30:00 7:32:00 7:50:00 8:06:30 8:18:00 8:27:00 - 9:17:30 9:35:30 - - 
7:29:00 7:32:00 7:34:00 7:52:00 8:08:30 8:20:00 8:29:00 - 9:19:30 9:35:00 9:36:30 - 
7:31:00 7:34:00 7:36:00 7:54:00 8:10:30 8:22:00 8:31:00 - 9:21:30 9:39:30 9:41:00 9:44:00 
7:37:00 7:40:00 7:42:00 8:00:00 8:16:30 8:28:00 8:37:00 - 9:25:30 9:43:30 9:45:00 9:48:00 
7:41:00 7:44:00 7:46:00 8:04:00 8:20:30 8:32:00 8:41:00 - 9:29:30 9:47:30 9:49:00 - 
7:43:00 7:46:00 7:48:00 8:06:00 8:22:30 8:34:00 8:43:00 - 9:31:30 9:49:30 - - 

- 7:48:00 7:50:00 8:08:00 8:24:30 8:36:00 8:45:00 - 9:35:30 9:51:00 9:52:30 - 

- - 7:52:00 8:10:00 8:26:30 8:38:00 8:47:00 - 9:36:30 9:54:30 9:56:00 9:59:00 
7:53:00 7:56:00 7:58:00 8:16:00 8:32:30 8:44:00 8:53:00 - 9:41:00 9:59:00 10:00:30 - 
7:55:00 7:58:00 8:00:00 8:18:00 8:34:30 8:46:00 8:55:00 - 9:43:00 10:01:00 10:02:30 10:05:30 

- 8:02:00 8:04:00 8:22:00 8:38:30 8:50:00 8:59:00 - 9:47:00 10:05:00 - - 

- - 8:06:00 8:24:00 8:40:30 8:52:00 9:01:00 - 9:49:00 10:07:00 10:08:30 - 
8:05:00 8:08:00 8:10:00 8:28:00 8:44:30 8:56:00 9:05:00 - 9:55:00 10:13:00 10:14:30 10:17:30 
8:07:00 8:10:00 8:12:00 8:30:00 8:46:30 8:58:00 9:07:00 - - 9:22:30 9:29:00 9:40:30 9:57:00 10:15:00 - - 
8:11:00 8:14:00 8:16:00 8:34:00 8:50:30 9:02:00 9:11:00 - - 9:24:30 9:31:00 9:42:30 9:59:00 10:17:00 10:18:30 - 
8:13:00 8:16:00 8:18:00 8:36:00 8:52:30 9:04:00 9:13:00 - - 9:26:30 9:33:00 9:44:30 10:01:00 10:19:00 10:20:30 10:23:30 

- 8:20:00 8:22:00 8:40:00 8:56:30 9:08:00 9:17:00 - - 9:30:30 9:37:00 9:48:30 10:05:00 10:23:00 10:24:30 10:27:30 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-4. Future Baseline (CBTC) Operating Plan – @ Line — Woodlawn-Lexington Avenue Express – Utica 


Crown Crown 
Heights New New Heights 
Bedford | Kingsbridge 125 Brooklyn | Atlantic - Utica Lots Lots - Utica Atlantic | Brooklyn 125 Kingsbridge | Bedford 
Woodlawn | Pk Blvd Rd Street Bridge Avenue | Avenue | Avenue | Avenue | Avenue | Avenue Bridge Street Rd Pk Blvd | Woodlawn 

8:19:00 8:22:00 8:24:00 8:42:00 8:58:30 9:10:00 9:19:00 9:32:30 9:39:00 9:50:30 10:07:00 10:25:00 10:26:30 10:29:30 
8:23:00 8:26:00 8:28:00 8:46:00 9:02:30 9:14:00 9:23:00 9:36:30 9:43:00 9:54:30 10:11:00 10:29:00 - - 
8:25:00 8:28:00 8:30:00 8:48:00 9:04:30 9:16:00 9:25:00 9:38:30 9:45:00 9:56:30 10:13:00 10:31:00 10:32:30 - 
8:27:00 8:30:00 8:32:00 8:50:00 9:06:30 9:18:00 9:27:00 9:40:30 9:47:00 9:58:30 10:15:00 10:33:00 10:34:30 10:37:30 

- 8:32:00 8:34:00 8:52:00 9:08:30 9:20:00 9:29:00 9:44:30 9:51:00 10:02:30 | 10:19:00 10:34:30 10:36:00 10:39:00 
8:31:00 8:34:00 8:36:00 8:54:00 9:10:30 9:22:00 9:31:00 9:48:30 9:55:00 10:06:30 | 10:23:00 10:41:00 10:42:30 - 
8:35:30 8:38:30 8:40:30 8:58:00 9:14:30 9:26:00 9:35:00 
8:39:00 8:42:00 8:43:30 9:01:00 9:17:30 9:29:00 9:37:30 9:50:30 9:57:00 10:08:30 | 10:25:00 10:43:00 10:44:30 10:47:30 
8:43:00 8:46:00 8:47:30 9:05:00 9:21:30 9:33:00 9:41:30 
8:45:00 8:48:00 8:49:30 9:07:00 9:23:30 9:35:00 9:43:30 9:56:30 | 10:03:00 | 10:14:30 | 10:31:00 10:46:30 10:48:00 10:51:00 
8:51:00 8:54:00 8:55:30 9:13:00 9:29:30 9:41:00 9:49:30 10:01:30 | 10:08:00 | 10:19:00 | 10:35:00 10:52:30 10:54:00 10:57:00 
8:57:00 9:00:00 9:01:30 9:19:00 9:35:30 9:47:00 9:55:30 10:07:00 | 10:13:30 | 10:24:30 | 10:40:30 10:55:30 10:57:00 11:00:00 
9:03:00 9:06:00 9:07:30 9:25:00 9:41:30 9:53:00 | 10:01:30 10:13:00 | 10:19:30 | 10:30:30 | 10:46:30 11:04:00 11:05:30 11:08:30 
9:09:00 9:12:00 9:13:30 9:31:00 9:47:30 9:59:00 | 10:07:30 10:19:00 | 10:25:30 | 10:36:30 | 10:52:30 11:07:30 11:09:00 11:12:00 
9:15:00 9:18:00 9:19:30 9:37:00 9:53:30 10:05:00 | 10:13:30 10:25:00 | 10:31:30 | 10:42:30 | 10:58:30 11:16:00 11:17:30 11:20:30 
9:21:00 9:24:00 9:25:30 9:43:00 9:59:30 10:11:00 | 10:19:30 10:31:00 | 10:37:30 | 10:48:30 | 11:04:30 11:22:00 11:23:30 11:26:30 
9:29:00 9:32:00 9:33:30 9:51:00 10:07:30 | 10:19:00 | 10:27:30 10:37:00 | 10:43:30 | 10:54:30 | 11:10:30 11:25:30 11:27:00 11:30:00 
9:33:00 9:36:00 9:37:30 9:55:00 10:11:30 | 10:23:00 | 10:31:30 10:45:00 | 10:51:30 | 11:02:30 | 11:18:30 11:36:00 11:37:30 11:40:30 
9:38:30 9:41:30 9:43:00 10:00:30 | 10:17:00 | 10:28:00 | 10:36:00 10:49:00 | 10:55:30 | 11:06:30 | 11:22:30 11:40:00 11:41:30 11:44:30 
9:46:30 9:49:30 9:51:00 10:08:30 | 10:25:00 | 10:36:00 | 10:44:00 10:53:00 | 10:59:30 | 11:10:30 | 11:26:30 11:41:30 11:43:00 11:46:00 
9:52:30 9:55:30 9:57:00 10:14:30 | 10:31:00 | 10:42:00 | 10:50:00 11:01:00 | 11:07:30 | 11:18:30 | 11:34:30 11:52:00 11:53:30 11:56:30 
10:02:30 10:05:30 10:07:00 10:24:30 | 10:41:00 | 10:52:00 | 11:00:00 11:07:00 | 11:13:30 | 11:24:30 | 11:40:30 11:58:00 11:59:30 12:02:30 
10:10:30 10:13:30 10:15:00 10:32:30 | 10:49:00 | 11:00:00 | 11:08:00 11:17:00 | 11:23:30 | 11:34:30 | 11:50:30 12:08:00 12:09:30 12:12:30 
10:20:30 10:23:30 10:25:00 10:42:30 | 10:59:00 | 11:10:00 | 11:18:00 11:25:00 | 11:31:30 | 11:42:30 | 11:58:30 12:16:00 12:17:30 12:20:30 
10:26:30 10:29:30 10:31:00 10:48:30 | 11:05:00 | 11:16:00 | 11:24:00 11:35:00 | 11:41:30 | 11:52:30 | 12:08:30 12:26:00 12:27:30 12:30:30 
10:34:30 10:37:30 10:39:00 10:56:30 | 11:13:00 | 11:24:00 | 11:32:00 11:41:00 | 11:47:30 | 11:58:30 | 12:14:30 12:32:00 12:33:30 12:36:30 
10:40:30 10:43:30 10:45:00 11:02:30 | 11:19:00 | 11:30:00 | 11:38:00 11:49:00 | 11:55:30 | 12:06:30 | 12:22:30 12:40:00 12:41:30 12:44:30 
10:50:30 10:53:30 10:55:00 11:12:30 | 11:29:00 | 11:40:00 | 11:48:00 11:55:00 | 12:01:30 | 12:12:30 | 12:28:30 12:46:00 12:47:30 12:50:30 
10:58:30 11:01:30 11:03:00 11:20:30 | 11:37:00 | 11:48:00 | 11:56:00 12:05:00 | 12:11:30 | 12:22:30 | 12:38:30 12:56:00 12:57:30 13:00:30 
11:06:30 11:09:30 11:11:00 11:28:30 | 11:45:00 | 11:56:00 | 12:04:00 12:13:00 | 12:19:30 | 12:30:30 | 12:46:30 13:04:00 13:05:30 13:08:30 
11:14:30 11:17:30 11:19:00 11:36:30 | 11:53:00 | 12:04:00 | 12:12:00 12:21:00 | 12:27:30 | 12:38:30 | 12:54:30 13:12:00 13:13:30 13:16:30 
11:22:30 11:25:30 11:27:00 11:44:30 | 12:01:00 | 12:12:00 | 12:20:00 12:29:00 | 12:35:30 | 12:46:30 | 13:02:30 13:20:00 13:21:30 13:24:30 
11:30:30 11:33:30 11:35:00 11:52:30 | 12:09:00 | 12:20:00 | 12:28:00 - - 12:37:00 | 12:43:30 | 12:54:30 | 13:10:30 13:28:00 13:29:30 13:32:30 
11:38:30 11:41:30 11:43:00 12:00:30 | 12:17:00 | 12:28:00 | 12:36:00 - - 12:45:00 | 12:51:30 | 13:02:30 | 13:18:30 13:36:00 13:37:30 13:40:30 
11:46:30 11:49:30 11:51:00 12:08:30 | 12:25:00 | 12:36:00 | 12:44:00 - - 12:53:00 | 12:59:30 | 13:10:30 | 13:26:30 13:44:00 13:45:30 13:48:30 
11:56:30 11:59:30 12:01:00 12:18:30 | 12:35:00 | 12:46:00 | 12:54:00 - - 13:01:00 | 13:07:30 | 13:18:30 | 13:34:30 13:52:00 13:53:30 13:56:30 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-4. Future Baseline (CBTC) Operating Plan – @ Line — Woodlawn-Lexington Avenue Express – Utica 


Crown Crown 
Heights New New Heights 
Bedford | Kingsbridge 125 Brooklyn | Atlantic - Utica Lots Lots - Utica Atlantic | Brooklyn 125 Kingsbridge | Bedford 
Woodlawn | Pk Blvd Rd Street Bridge Avenue | Avenue | Avenue | Avenue | Avenue | Avenue Bridge Street Rd Pk Blvd | Woodlawn 

12:02:30 12:05:30 12:07:00 12:24:30 | 12:41:00 | 12:52:00 | 13:00:00 - 13:11:00 | 13:17:30 | 13:28:30 | 13:44:30 14:02:00 14:03:30 14:06:30 
12:10:30 12:13:30 12:15:00 12:32:30 | 12:49:00 | 13:00:00 | 13:08:00 - 13:17:00 | 13:23:30 | 13:34:30 | 13:50:30 14:08:00 14:09:30 14:12:30 
12:20:30 12:23:30 12:25:00 12:42:30 | 12:59:00 | 13:10:00 | 13:18:00 - 13:25:00 | 13:31:30 | 13:42:30 | 13:58:30 14:16:00 14:17:30 14:20:30 
12:26:30 12:29:30 12:31:00 12:48:30 | 13:05:00 | 13:16:00 | 13:24:00 - 13:35:00 | 13:41:30 | 13:52:30 | 14:08:30 14:26:00 14:27:30 14:30:30 
12:34:30 12:37:30 12:39:00 12:56:30 | 13:13:00 | 13:24:00 | 13:32:00 - 13:41:00 | 13:47:30 | 13:58:30 | 14:14:30 14:32:00 14:33:30 14:36:30 
12:40:30 12:43:30 12:45:00 13:02:30 | 13:19:00 | 13:30:00 | 13:38:00 - 13:49:00 | 13:55:30 | 14:06:30 | 14:22:30 14:40:00 14:41:30 14:44:30 
12:50:30 12:53:30 12:55:00 13:12:30 | 13:29:00 | 13:40:00 | 13:48:00 - 13:55:00 | 14:01:30 | 14:12:30 | 14:28:30 14:46:00 14:47:30 14:50:30 
12:58:30 13:01:30 13:03:00 13:20:30 | 13:37:00 | 13:48:00 | 13:56:00 - 14:05:00 | 14:11:30 | 14:22:30 | 14:38:30 14:56:00 14:57:30 15:00:30 
13:06:30 13:09:30 13:11:00 13:28:30 | 13:45:00 | 13:56:00 | 14:04:00 - 14:13:00 | 14:19:30 | 14:30:30 | 14:46:30 15:04:00 15:05:30 15:08:30 
13:14:30 13:17:30 13:19:00 13:36:30 | 13:53:00 | 14:04:00 | 14:12:00 - 14:21:00 | 14:27:30 | 14:38:30 | 14:54:30 15:12:00 15:13:30 15:16:30 
13:22:30 13:25:30 13:27:00 13:44:30 | 14:01:00 | 14:12:00 | 14:20:00 - 14:29:00 | 14:35:30 | 14:46:30 | 15:02:30 15:20:00 15:21:30 15:24:30 
13:30:30 13:33:30 13:35:00 13:52:30 | 14:09:00 | 14:20:00 | 14:28:00 - 14:37:00 | 14:43:30 | 14:54:30 | 15:10:30 15:28:00 15:29:30 15:32:30 
13:38:30 13:41:30 13:43:00 14:00:30 | 14:17:00 | 14:28:00 | 14:36:00 - 14:45:00 | 14:51:30 | 15:02:30 | 15:18:30 15:36:00 15:37:30 15:40:30 
13:46:30 13:49:30 13:51:00 14:08:30 | 14:25:00 | 14:36:00 | 14:44:00 - 14:53:00 | 14:59:30 | 15:10:30 | 15:26:30 15:44:00 15:45:30 15:48:30 
13:56:30 13:59:30 14:01:00 14:18:30 | 14:35:00 | 14:46:00 | 14:54:00 - 15:01:00 | 15:07:30 | 15:19:00 | 15:35:30 15:53:30 15:55:00 15:58:00 

15:17:00 | 15:23:30 | 15:35:00 | 15:51:30 16:09:30 16:11:00 16:14:00 
14:02:30 14:05:30 14:07:00 14:24:30 | 14:41:00 | 14:52:00 | 15:00:00 - 15:12:30 | 15:19:00 | 15:30:30 | 15:47:00 16:05:00 16:06:30 16:09:30 
14:10:30 14:13:30 14:15:00 14:32:30 | 14:49:00 | 15:00:00 | 15:08:00 - 15:18:30 | 15:25:00 | 15:36:30 | 15:53:00 16:11:00 16:12:30 16:15:30 
14:16:30 14:19:30 14:21:00 14:38:30 | 14:55:00 | 15:06:00 | 15:14:00 - 15:26:30 | 15:33:00 | 15:44:30 | 16:01:00 16:19:00 16:20:30 16:23:30 
14:22:30 14:25:30 14:27:00 14:44:30 | 15:01:00 | 15:12:00 | 15:20:00 - 15:32:30 | 15:39:00 | 15:50:30 | 16:07:00 16:25:00 16:26:30 16:29:30 

15:45:00 | 15:51:30 | 16:03:00 | 16:19:30 16:37:30 16:39:00 16:42:00 
14:30:30 14:33:30 14:35:00 14:52:30 | 15:09:00 | 15:20:00 | 15:28:00 - 15:38:30 | 15:45:00 | 15:56:30 | 16:13:00 16:31:00 16:32:30 16:35:30 

- 14:35:30 14:37:00 14:54:30 | 15:11:00 | 15:22:00 | 15:30:00 - 15:46:30 | 15:53:00 | 16:04:30 | 16:21:00 16:39:00 16:40:30 16:43:30 
14:34:30 14:37:30 14:39:00 14:56:30 | 15:13:00 | 15:24:00 | 15:32:00 - 15:56:30 | 16:03:00 | 16:14:30 | 16:31:00 16:49:00 16:50:30 16:53:30 
14:45:00 14:48:00 14:49:30 15:07:00 | 15:23:30 | 15:35:00 | 15:43:30 - 16:00:30 | 16:07:00 | 16:18:30 | 16:35:00 16:53:00 16:54:30 16:57:30 
14:49:00 14:52:00 14:53:30 15:11:00 | 15:27:30 | 15:39:00 | 15:47:30 - 16:02:30 | 16:09:00 | 16:20:30 | 16:37:30 16:55:30 16:57:00 17:00:00 
14:51:00 14:54:00 14:55:30 15:13:00 | 15:29:30 | 15:41:00 | 15:49:30 - 16:04:30 | 16:11:00 | 16:22:30 | 16:39:30 16:57:30 16:59:00 17:02:00 
14:55:00 14:58:00 14:59:30 15:17:00 | 15:33:30 | 15:45:00 | 15:53:30 - 16:06:30 | 16:13:00 | 16:24:30 | 16:41:30 16:59:30 17:01:00 17:04:00 

- - 15:01:30 15:19:00 | 15:35:30 | 15:47:00 | 15:55:30 - 16:08:30 | 16:15:00 | 16:26:30 | 16:43:30 17:01:30 17:03:00 - 

- 15:04:00 15:05:30 15:23:00 | 15:39:30 | 15:51:00 | 15:59:30 - 16:12:30 | 16:19:00 | 16:30:30 | 16:47:30 17:05:30 17:07:00 17:10:00 
15:03:00 15:06:00 15:07:30 15:25:00 | 15:41:30 | 15:53:00 | 16:01:30 - 16:14:30 | 16:21:00 | 16:32:30 | 16:49:30 17:07:00 - - 
15:05:00 15:08:00 15:09:30 15:27:00 | 15:43:30 | 15:55:00 | 16:03:30 - 16:18:30 | 16:25:00 | 16:36:30 | 16:53:30 17:11:00 17:12:30 17:15:30 

- - 15:11:30 15:29:00 | 15:45:30 | 15:57:00 | 16:05:30 - - 16:20:30 | 16:27:00 | 16:38:30 | 16:55:30 17:13:00 17:14:30 17:17:30 

- 15:12:00 15:13:30 15:31:00 | 15:47:30 | 15:59:00 | 16:07:30 - - 16:22:30 | 16:29:00 | 16:40:30 | 16:57:30 17:15:00 17:16:30 - 
15:13:00 15:16:00 15:17:30 15:35:00 | 15:51:30 | 16:03:00 | 16:11:30 - - 16:24:30 | 16:31:00 | 16:42:30 | 16:59:30 17:17:00 17:18:30 17:21:30 
15:15:00 15:18:00 15:19:30 15:37:00 | 15:53:30 | 16:05:00 | 16:13:30 - - 16:26:30 | 16:33:00 | 16:44:30 | 17:01:30 17:19:00 17:20:30 17:23:30 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-4. Future Baseline (CBTC) Operating Plan – @ Line — Woodlawn-Lexington Avenue Express – Utica 


Crown Crown 
Heights New New Heights 
Bedford | Kingsbridge 125 Brooklyn | Atlantic - Utica Lots Lots - Utica Atlantic | Brooklyn 125 Kingsbridge | Bedford 
Woodlawn | Pk Blvd Rd Street Bridge Avenue | Avenue | Avenue | Avenue | Avenue | Avenue Bridge Street Rd Pk Blvd | Woodlawn 

- 15:22:00 15:23:30 15:41:00 | 15:57:30 | 16:09:00 | 16:17:30 - 16:30:30 | 16:37:00 | 16:48:30 | 17:05:30 17:23:00 - - 
15:21:00 15:24:00 15:25:30 15:43:00 | 15:59:30 | 16:11:00 | 16:19:30 - 16:32:30 | 16:39:00 | 16:50:30 | 17:07:30 17:25:00 17:26:30 17:29:30 

- 15:28:00 15:29:30 15:47:00 | 16:03:30 | 16:15:00 | 16:23:30 - 16:36:30 | 16:43:00 | 16:54:30 | 17:11:30 17:29:00 17:30:30 - 
15:27:00 15:30:00 15:31:30 15:49:00 | 16:05:30 | 16:17:00 | 16:25:30 - 16:38:30 | 16:45:00 | 16:56:30 | 17:13:30 17:31:00 17:32:30 17:35:30 
15:29:00 15:32:00 15:33:30 15:51:00 | 16:07:30 | 16:19:00 | 16:27:30 - 16:42:30 | 16:49:00 | 17:00:30 | 17:17:30 17:35:00 17:36:30 17:39:30 

- 15:35:30 15:37:30 15:55:00 | 16:11:30 | 16:23:00 | 16:32:00 - 16:46:30 | 16:53:00 | 17:04:30 | 17:21:30 17:39:00 17:40:30 - 
15:37:30 15:40:30 15:42:30 16:00:00 | 16:16:30 | 16:28:00 | 16:37:00 - 16:48:30 | 16:55:00 | 17:06:30 | 17:23:30 17:41:00 17:42:30 17:45:30 
15:39:30 15:42:30 15:44:30 16:02:00 | 16:18:30 | 16:30:00 | 16:39:00 - 16:50:30 | 16:57:00 | 17:08:30 | 17:25:30 17:43:00 - - 

- - 15:46:30 16:04:00 | 16:20:30 | 16:32:00 | 16:41:00 - 16:54:30 | 17:01:00 | 17:12:30 | 17:29:30 17:47:00 17:48:30 - 

- 15:46:30 15:48:30 16:06:00 | 16:22:30 | 16:34:00 | 16:43:00 - 16:56:30 | 17:03:00 | 17:14:30 | 17:31:30 17:49:00 17:50:30 17:53:30 

- - 15:52:30 16:10:00 | 16:26:30 | 16:38:00 | 16:47:00 - 17:02:30 | 17:09:00 | 17:20:30 | 17:37:30 17:55:00 - - 

- 15:52:30 15:54:30 16:12:00 | 16:28:30 | 16:40:00 | 16:49:00 - 17:04:30 | 17:11:00 | 17:22:30 | 17:39:30 17:57:00 17:58:30 18:01:30 
15:53:30 15:56:30 15:58:30 16:16:00 | 16:32:30 | 16:44:00 | 16:53:00 - 17:06:30 | 17:13:00 | 17:24:30 | 17:41:30 17:59:00 18:00:30 18:03:30 
15:55:30 15:58:30 16:00:30 16:18:00 | 16:34:30 | 16:46:00 | 16:55:00 - 17:08:30 | 17:15:00 | 17:26:30 | 17:43:30 18:01:00 18:02:30 - 
16:01:30 16:04:30 16:06:30 16:24:00 | 16:40:30 | 16:52:00 | 17:01:00 - 17:14:30 | 17:21:00 | 17:32:30 | 17:49:30 18:07:00 18:08:30 18:11:30 

- - 16:08:30 16:26:00 | 16:42:30 | 16:54:00 | 17:03:00 - 17:18:30 | 17:25:00 | 17:36:30 | 17:53:30 18:11:00 18:12:30 - 

- 16:08:30 16:10:30 16:28:00 | 16:44:30 | 16:56:00 | 17:05:00 - 17:20:30 | 17:27:00 | 17:38:30 | 17:55:30 18:13:00 - - 
16:07:30 16:10:30 16:12:30 16:30:00 | 16:46:30 | 16:58:00 | 17:07:00 - 17:22:30 | 17:29:00 | 17:40:30 | 17:57:30 18:15:00 18:16:30 - 
16:11:30 16:14:30 16:16:30 16:34:00 | 16:50:30 | 17:02:00 | 17:11:00 - 17:24:30 | 17:31:00 | 17:42:30 | 17:59:30 18:17:00 18:18:30 18:21:30 

- 16:16:30 16:18:30 16:36:00 | 16:52:30 | 17:04:00 | 17:13:00 - 17:26:30 | 17:33:00 | 17:44:30 | 18:01:30 18:19:00 18:20:30 18:23:30 
16:17:30 16:20:30 16:22:30 16:40:00 | 16:56:30 | 17:08:00 | 17:17:00 - 17:30:30 | 17:37:00 | 17:48:30 | 18:05:30 18:23:00 18:24:30 18:27:30 
16:19:30 16:22:30 16:24:30 16:42:00 | 16:58:30 | 17:10:00 | 17:19:00 - 17:32:30 | 17:39:00 | 17:50:30 | 18:07:30 18:25:00 18:26:30 - 
16:23:30 16:26:30 16:28:30 16:46:00 | 17:02:30 | 17:14:00 | 17:23:00 - 17:36:30 | 17:43:00 | 17:54:30 | 18:11:30 18:29:00 - - 
16:25:30 16:28:30 16:30:30 16:48:00 | 17:04:30 | 17:16:00 | 17:25:00 - 17:38:30 | 17:45:00 | 17:56:30 | 18:13:30 18:31:00 18:32:30 18:35:30 

- 16:32:30 16:34:30 16:52:00 | 17:08:30 | 17:20:00 | 17:29:00 - 17:44:30 | 17:51:00 | 18:02:30 | 18:19:30 18:37:00 18:38:30 18:41:30 
16:31:30 16:34:30 16:36:30 16:54:00 | 17:10:30 | 17:22:00 | 17:31:00 - 17:46:30 | 17:53:00 | 18:04:30 | 18:21:30 18:39:00 18:40:30 - 
16:35:30 16:38:30 16:40:30 16:58:00 | 17:14:30 | 17:26:00 | 17:35:00 - 17:48:30 | 17:55:00 | 18:06:30 | 18:23:30 18:41:00 - - 
16:37:30 16:40:30 16:42:30 17:00:00 | 17:16:30 | 17:28:00 | 17:37:00 - 17:50:30 | 17:57:00 | 18:08:30 | 18:25:30 18:43:00 18:44:30 18:47:30 

- 16:44:30 16:46:30 17:04:00 | 17:20:30 | 17:32:00 | 17:41:00 - 17:54:30 | 18:01:00 | 18:12:30 | 18:29:30 18:45:00 18:46:30 - 
16:45:30 16:48:30 16:50:30 17:08:00 | 17:24:30 | 17:36:00 | 17:45:00 - 17:56:30 | 18:03:00 | 18:14:30 | 18:31:30 18:49:30 18:51:00 18:54:00 
16:47:30 16:50:30 16:52:30 17:10:00 | 17:26:30 | 17:38:00 | 17:47:00 - 18:00:30 | 18:07:00 | 18:18:30 | 18:35:30 18:53:30 18:55:00 18:58:00 
16:49:30 16:52:30 16:54:30 17:12:00 | 17:28:30 | 17:40:00 | 17:49:00 - 18:04:30 | 18:11:00 | 18:22:30 | 18:39:00 18:57:00 18:58:30 19:01:30 

- 16:56:30 16:58:30 17:16:00 | 17:32:30 | 17:44:00 | 17:53:00 - - 18:06:30 | 18:13:00 | 18:24:30 | 18:41:00 18:59:00 - - 
16:55:30 16:58:30 17:00:30 17:18:00 | 17:34:30 | 17:46:00 | 17:55:00 - - 18:08:30 | 18:15:00 | 18:26:30 | 18:43:00 19:01:00 19:02:30 19:05:30 
16:59:30 17:02:30 17:04:30 17:22:00 | 17:38:30 | 17:50:00 | 17:59:00 - - 18:14:30 | 18:21:00 | 18:32:30 | 18:49:00 19:07:00 19:08:30 19:11:30 
17:05:30 17:08:30 17:10:30 17:28:00 | 17:44:30 | 17:56:00 | 18:05:00 - - 18:18:30 | 18:25:00 | 18:36:30 | 18:53:00 19:11:00 19:12:30 19:15:30 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-4. Future Baseline (CBTC) Operating Plan – @ Line — Woodlawn-Lexington Avenue Express – Utica 


Crown Crown 
Heights New New Heights 
Bedford | Kingsbridge 125 Brooklyn | Atlantic - Utica Lots Lots - Utica Atlantic | Brooklyn 125 Kingsbridge | Bedford 
Woodlawn | Pk Blvd Rd Street Bridge Avenue | Avenue | Avenue | Avenue | Avenue | Avenue Bridge Street Rd Pk Blvd | Woodlawn 

17:07:30 17:10:30 17:12:30 17:30:00 | 17:46:30 | 17:58:00 | 18:07:00 - 18:23:00 | 18:29:30 | 18:41:00 | 18:57:30 19:15:30 19:17:00 19:20:00 
17:13:30 17:16:30 17:18:30 17:36:00 | 17:52:30 | 18:04:00 | 18:13:00 - 18:26:30 | 18:33:00 | 18:44:30 | 19:01:00 19:16:30 19:18:00 19:21:00 
17:19:30 17:22:30 17:24:30 17:42:00 | 17:58:30 | 18:10:00 | 18:19:00 - 18:32:30 | 18:39:00 | 18:50:30 | 19:07:00 19:25:00 19:26:30 19:29:30 
17:25:30 17:28:30 17:30:30 17:48:00 | 18:04:30 | 18:16:00 | 18:25:00 - 18:38:30 | 18:45:00 | 18:56:30 | 19:13:00 19:31:00 19:32:30 19:35:30 
17:29:30 17:32:30 17:34:30 17:52:00 | 18:08:30 | 18:20:00 | 18:29:00 - 18:44:30 | 18:51:00 | 19:02:30 | 19:19:00 19:37:00 19:38:30 19:41:30 
17:39:00 17:42:00 17:43:30 18:01:00 | 18:17:30 | 18:29:00 | 18:37:30 - 18:48:30 | 18:55:00 | 19:06:30 | 19:23:00 19:41:00 19:42:30 19:45:30 
17:43:30 17:46:30 17:48:00 18:05:30 | 18:22:00 | 18:33:30 | 18:42:00 - 18:56:30 | 19:03:00 | 19:14:30 | 19:31:00 19:46:30 19:48:00 19:51:00 
17:49:30 17:52:30 17:54:00 18:11:30 | 18:28:00 | 18:39:30 | 18:48:00 - 19:00:30 | 19:07:00 | 19:18:00 | 19:34:00 19:51:30 19:53:00 19:56:00 
17:57:00 18:00:00 18:01:30 18:19:00 | 18:35:30 | 18:47:00 | 18:55:30 - 19:08:00 | 19:14:30 | 19:25:30 | 19:41:30 19:59:00 20:00:30 20:03:30 
18:05:00 18:08:00 18:09:30 18:27:00 | 18:43:30 | 18:55:00 | 19:03:30 - 19:19:00 | 19:25:30 | 19:36:30 | 19:52:30 20:07:30 20:09:00 20:12:00 
18:08:00 18:11:00 18:12:30 18:30:00 | 18:46:30 | 18:58:00 | 19:06:30 - 19:23:00 | 19:29:30 | 19:40:30 | 19:56:30 20:14:00 20:15:30 20:18:30 
18:15:00 18:18:00 18:19:30 18:37:00 | 18:53:30 | 19:05:00 | 19:13:30 - 19:31:00 | 19:37:30 | 19:48:30 | 20:04:30 20:22:00 20:23:30 20:26:30 
18:25:30 18:28:30 18:30:00 18:47:30 | 19:04:00 | 19:15:30 | 19:24:00 - 19:37:00 | 19:43:30 | 19:54:30 | 20:10:30 20:28:00 20:29:30 20:32:30 
18:31:30 18:34:30 18:36:00 18:53:30 | 19:10:00 | 19:21:30 | 19:30:00 - 19:41:00 | 19:47:30 | 19:58:30 | 20:14:30 20:29:30 20:31:00 20:34:00 
18:38:30 18:41:30 18:43:00 19:00:30 | 19:17:00 | 19:28:00 | 19:36:00 - 19:49:00 | 19:55:30 | 20:06:30 | 20:22:30 20:40:00 20:41:30 20:44:30 
18:44:30 18:47:30 18:49:00 19:06:30 | 19:23:00 | 19:34:00 | 19:42:00 - 19:55:00 | 20:01:30 | 20:12:30 | 20:28:30 20:46:00 20:47:30 20:50:30 
18:50:30 18:53:30 18:55:00 19:12:30 | 19:29:00 | 19:40:00 | 19:48:00 - 20:01:00 | 20:07:30 | 20:18:30 | 20:34:30 20:52:00 20:53:30 20:56:30 
18:56:30 18:59:30 19:01:00 19:18:30 | 19:35:00 | 19:46:00 | 19:54:00 - 20:07:00 | 20:13:30 | 20:24:30 | 20:40:30 20:58:00 20:59:30 21:02:30 
19:02:30 19:05:30 19:07:00 19:24:30 | 19:41:00 | 19:52:00 | 20:00:00 - 20:13:00 | 20:19:30 | 20:30:30 | 20:46:30 21:04:00 21:05:30 21:08:30 
19:08:30 19:11:30 19:13:00 19:30:30 | 19:47:00 | 19:58:00 | 20:06:00 - 20:17:00 | 20:23:30 | 20:34:30 | 20:50:30 21:08:00 21:09:30 21:12:30 
19:14:30 19:17:30 19:19:00 19:36:30 | 19:53:00 | 20:04:00 | 20:12:00 - 20:25:00 | 20:31:30 | 20:42:30 | 20:58:30 21:16:00 21:17:30 21:20:30 
19:20:30 19:23:30 19:25:00 19:42:30 | 19:59:00 | 20:10:00 | 20:18:00 - 20:35:00 | 20:41:30 | 20:52:30 | 21:08:30 21:26:00 21:27:30 21:30:30 
19:26:30 19:29:30 19:31:00 19:48:30 | 20:05:00 | 20:16:00 | 20:24:00 - 20:37:00 | 20:43:30 | 20:54:30 | 21:10:30 21:28:00 21:29:30 21:32:30 
19:32:30 19:35:30 19:37:00 19:54:30 | 20:11:00 | 20:22:00 | 20:30:00 - 20:45:00 | 20:51:30 | 21:02:30 | 21:18:30 21:36:00 21:37:30 21:40:30 
19:38:30 19:41:30 19:43:00 20:00:30 | 20:17:00 | 20:28:00 | 20:36:00 - 20:53:00 | 20:59:30 | 21:10:30 | 21:26:30 21:44:00 21:45:30 21:48:30 
19:44:30 19:47:30 19:49:00 20:06:30 | 20:23:00 | 20:34:00 | 20:42:00 - 20:57:00 | 21:03:30 | 21:14:30 | 21:30:30 21:48:00 21:49:30 21:52:30 
19:50:30 19:53:30 19:55:00 20:12:30 | 20:29:00 | 20:40:00 | 20:48:00 - 21:03:00 | 21:09:30 | 21:20:30 | 21:36:30 21:54:00 21:55:30 21:58:30 
19:58:30 20:01:30 20:03:00 20:20:30 | 20:37:00 | 20:48:00 | 20:56:00 - 21:11:00 | 21:17:30 | 21:28:30 | 21:44:30 22:02:00 22:03:30 22:06:30 
20:06:30 20:09:30 20:11:00 20:28:30 | 20:45:00 | 20:56:00 | 21:04:00 - 21:16:00 | 21:22:30 | 21:33:30 | 21:49:30 22:07:00 22:08:30 22:11:30 
20:08:30 20:11:30 20:13:00 20:30:30 | 20:47:00 | 20:58:00 | 21:06:00 - 21:23:00 | 21:29:30 | 21:40:30 | 21:56:30 22:14:00 22:15:30 22:18:30 
20:20:30 20:23:30 20:25:00 20:42:30 | 20:59:00 | 21:10:00 | 21:18:00 - 21:35:00 | 21:41:30 | 21:52:30 | 22:08:30 22:26:00 22:27:30 22:30:30 
20:32:30 20:35:30 20:37:00 20:54:30 | 21:11:00 | 21:22:00 | 21:30:00 - 21:45:00 | 21:51:30 | 22:02:30 | 22:18:30 22:36:00 22:37:30 22:40:30 
20:38:30 20:41:30 20:43:00 21:00:30 | 21:17:00 | 21:28:00 | 21:36:00 - - 21:55:00 | 22:01:30 | 22:12:30 | 22:28:30 22:46:00 22:47:30 22:50:30 
20:44:30 20:47:30 20:49:00 21:06:30 | 21:23:00 | 21:34:00 | 21:42:00 | 21:52:30 

20:50:30 20:53:30 20:55:00 21:12:30 | 21:29:00 | 21:40:00 | 21:50:30 - - 22:05:00 | 22:11:30 | 22:22:30 | 22:38:30 22:56:00 22:57:30 23:00:30 
21:02:30 21:05:30 21:07:00 21:24:30 | 21:41:00 | 21:52:00 | 22:02:30 - - 22:13:30 | 22:20:00 | 22:31:00 | 22:47:00 23:04:30 23:06:00 23:09:00 
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Table G.2-4. Future Baseline (CBTC) Operating Plan – @ Line — Woodlawn-Lexington Avenue Express – Utica 


Crown Crown 
Heights New New Heights 
Bedford | Kingsbridge 125 Brooklyn | Atlantic - Utica Lots Lots - Utica Atlantic | Brooklyn 125 Kingsbridge | Bedford 
Woodlawn | Pk Blvd Rd Street Bridge Avenue | Avenue | Avenue | Avenue | Avenue | Avenue Bridge Street Rd Pk Blvd | Woodlawn 

21:14:30 21:17:30 21:19:00 21:36:30 | 21:53:00 | 22:04:00 | 22:14:30 - 22:25:30 | 22:32:00 | 22:43:00 | 22:59:00 23:16:30 23:18:00 23:21:00 
21:19:30 21:22:30 21:24:00 21:41:30 | 21:58:00 | 22:09:00 | 22:19:30 - 22:35:30 | 22:42:00 | 22:53:00 | 23:09:00 23:26:30 23:28:00 23:31:00 
21:32:30 21:35:30 21:37:00 21:54:30 | 22:11:00 | 22:22:00 | 22:32:30 - 22:43:30 | 22:50:00 | 23:01:00 | 23:17:00 23:34:30 23:36:00 23:39:00 
21:44:30 21:47:30 21:49:00 22:06:30 | 22:23:00 | 22:34:00 | 22:44:30 - 22:55:30 | 23:02:00 | 23:13:00 | 23:29:00 23:46:30 23:48:00 23:51:00 
21:50:30 21:53:30 21:55:00 22:12:30 | 22:29:00 | 22:40:00 | 22:50:30 | 23:01:00 
21:58:30 22:01:30 22:03:00 22:20:30 | 22:37:00 | 22:48:00 | 22:58:30 - 23:05:30 | 23:12:00 | 23:23:00 | 23:39:00 23:56:30 23:58:00 24:01:00 
22:06:30 22:09:30 22:11:00 22:28:30 | 22:45:00 | 22:56:00 | 23:06:30 - 23:17:30 | 23:24:00 | 23:35:00 | 23:51:00 24:08:30 24:10:00 24:13:00 
22:14:30 22:17:30 22:19:00 22:36:30 | 22:53:00 | 23:04:00 | 23:14:30 - 23:29:30 | 23:36:00 | 23:47:00 | 24:03:00 24:20:30 24:22:00 24:25:00 

23:30:00 | 23:39:30 | 23:49:00 | 24:00:00 | 24:16:00 24:33:30 24:35:00 24:38:00 
22:22:30 22:25:30 22:27:00 22:44:30 | 23:01:00 | 23:12:00 | 23:22:30 | 23:33:00 | 23:45:00 | 23:54:30 | 24:04:00 | 24:15:00 | 24:31:00 24:48:30 24:50:00 24:53:00 
22:34:30 22:37:30 22:39:00 22:56:30 | 23:13:00 | 23:24:00 | 23:34:30 | 23:45:00 | 23:59:00 | 24:08:30 | 24:18:00 | 24:29:00 | 24:45:00 25:02:30 25:04:00 25:07:00 
22:46:30 22:49:30 22:51:00 23:08:30 | 23:25:00 | 23:36:00 | 23:46:30 | 23:57:00 | 24:08:00 | 24:17:30 | 24:27:00 | 24:38:00 | 24:54:00 25:11:30 25:13:00 25:16:00 
23:02:30 23:05:30 23:07:00 23:24:30 | 23:41:00 | 23:52:00 | 24:02:30 | 24:13:00 | 24:25:00 | 24:34:30 | 24:44:00 | 24:55:00 | 25:11:00 25:28:30 25:30:00 25:33:00 
23:14:30 23:17:30 23:19:00 23:36:30 | 23:53:00 | 24:04:00 | 24:14:30 | 24:25:00 | 24:42:00 | 24:51:30 | 25:01:00 | 25:12:00 | 25:28:00 25:45:30 25:47:00 25:50:00 
23:26:30 23:29:30 23:31:00 23:48:30 | 24:05:00 | 24:16:00 | 24:26:30 | 24:37:00 | 24:52:00 | 25:01:30 | 25:11:00 | 25:22:00 | 25:49:00 26:06:30 26:08:00 26:11:00 
23:40:30 23:43:30 23:45:00 24:02:30 | 24:19:00 | 24:30:00 | 24:40:30 | 24:51:00 | 25:12:00 | 25:21:30 | 25:31:00 | 25:42:00 | 26:09:00 26:26:30 26:28:00 26:31:00 
23:58:30 24:01:30 24:03:00 24:20:30 | 24:37:00 | 24:48:00 | 24:58:30 | 25:09:00 | 25:32:00 | 25:41:30 | 25:51:00 | 26:02:00 | 26:29:00 26:46:30 26:48:00 26:51:00 
24:14:00 24:17:00 24:18:30 24:36:00 | 24:52:30 | 25:03:30 | 25:14:00 | 25:24:30 
24:23:00 24:26:00 24:27:30 24:45:00 | 25:13:30 | 25:24:30 | 25:35:00 | 25:45:30 
24:43:00 24:46:00 24:47:30 25:05:00 | 25:33:30 | 25:44:30 | 25:55:00 | 26:05:30 
25:03:00 25:06:00 25:07:30 25:25:00 | 25:53:30 | 26:04:30 | 26:15:00 | 26:25:30 
25:23:00 25:26:00 25:27:30 25:45:00 | 26:13:30 | 26:24:30 | 26:35:00 | 26:45:30 
25:43:00 25:46:00 25:47:30 26:05:00 | 26:33:30 | 26:44:30 | 26:55:00 | 27:05:30 
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G.2.5 @Line Operating Plan 


Table G.2-5. Future Baseline (CBTC) Operating Plan - О Line - Lexington Avenue Express - Flatbush 


Flatbush Flatbush 
Avenue - New New Avenue - Eastchester- 

Nereid | Eastchester- E 180 125 Bowling | Atlantic | Brooklyn Lots Lots Brooklyn | Atlantic | Bowling 125 E 180 Dyre Nereid 
Avenue | Dyre Avenue Street Street Green Avenue College Avenue | Avenue College Avenue Green Street Street Avenue Avenue 
- 0:03:00 0:13:00 - - - - - - - - - - 0:23:00 0:34:00 - 
- 0:23:00 0:33:00 - - - - - - - - - - 0:43:00 0:54:00 - 
- 0:43:00 0:53:00 - - - - - - - - - - 1:03:00 1:14:00 - 
- 1:03:00 1:13:00 - - - - - - - - - - 1:23:00 1:34:00 - 
- 1:23:00 1:33:00 - - - - - - - - - - 1:43:00 1:54:00 - 
- 1:43:00 1:53:00 - - - - - - - - - - 2:03:00 2:14:00 - 
- 2:03:00 2:13:00 - - - - - - - - - - 2:23:00 2:34:00 - 
- 2:23:00 2:33:00 - - - - - - - - - - 2:43:00 2:54:00 - 
- 2:43:00 2:53:00 - - - - - - - - - - 3:03:00 3:14:00 - 
- 3:03:00 3:13:00 - - - - - - - - - - 3:23:00 3:34:00 - 
- 3:23:00 3:33:00 - - - - - - - - - - 3:43:00 3:54:00 - 
- 3:43:00 3:53:00 - - - - - - - - - - 4:03:00 4:14:00 - 
- 4:03:00 4:13:00 - - - - - - - - - - 4:23:00 4:34:00 - 
- 4:23:00 4:33:00 - - - - - - - - - - 4:43:00 4:54:00 - 
- 4:43:00 4:53:00 - - - - - - - - - - 5:03:00 5:14:00 - 
- 5:03:00 5:13:00 - - - - - - - - - - 5:23:00 5:34:00 - 

- - - - - 5:43:00 5:54:00 - 

- - - - - 6:03:00 6:14:00 - 

- - - - - 6:23:00 6:34:00 - 

- - - - - 6:36:00 6:47:00 - 

5:44:00 - 6:03:00 6:10:00 6:30:00 6:49:30 7:00:30 - 

- - - - - 5:40:00 5:55:00 - - 6:02:00 6:16:30 6:23:30 6:43:30 7:03:00 7:14:00 - 

- - - - - 5:51:00 6:06:00 - - 6:08:00 6:24:00 6:31:00 6:51:00 7:11:00 7:22:00 - 

- 5:06:00 5:16:00 5:34:30 5:55:00 6:02:30 6:17:30 - - 6:20:00 6:36:00 6:43:00 7:03:00 7:23:00 7:34:00 - 

- 5:18:00 5:28:00 5:46:30 6:07:00 6:14:30 6:29:30 - - 6:32:00 6:48:00 6:55:00 7:15:00 7:35:00 7:46:00 - 

- 5:30:00 5:40:00 5:58:30 6:19:00 6:26:30 6:41:30 - - 6:44:30 7:00:30 7:07:30 7:27:30 7:47:30 7:58:30 - 

- 5:33:30 5:44:00 6:03:00 6:23:30 6:31:00 6:47:30 - - 6:50:00 7:06:00 7:13:00 7:33:00 7:53:00 8:04:00 - 

- 5:45:30 5:56:00 6:15:00 6:35:30 6:43:00 6:59:30 - - 7:02:00 7:18:00 7:25:00 7:46:00 8:07:30 8:18:30 - 

- 5:51:30 6:02:00 6:21:00 6:41:30 6:49:00 7:05:30 - - 7:08:00 7:24:00 7:31:00 7:52:00 8:13:30 8:24:30 - 

7:22:30 - 7:36:00 7:43:00 8:04:00 8:25:30 8:36:30 - 

- 6:09:00 6:19:30 6:32:00 6:52:30 7:00:00 - 7:19:00 7:26:00 - 7:39:30 7:46:30 8:07:30 8:29:00 8:40:00 - 

- 6:16:00 6:26:30 6:39:00 6:59:30 7:07:00 7:23:30 - - 7:26:00 7:42:00 7:49:00 8:10:00 8:31:30 8:42:30 - 

- 6:20:00 6:30:30 6:43:00 7:03:30 7:11:00 - 7:30:00 7:50:00 - 8:03:30 8:10:30 8:31:30 8:53:00 9:04:00 - 

6:17:30 - 6:32:30 6:45:00 7:05:30 7:13:00 7:29:30 - - 7:32:00 7:48:00 7:55:00 8:16:00 8:37:30 8:48:30 - 
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Table G.2-5. Future Baseline (CBTC) Operating Plan - О Line - Lexington Avenue Express - Flatbush 


Flatbush Flatbush 
Avenue - New New Avenue - Eastchester- 
Nereid | Eastchester- E 180 125 Bowling | Atlantic | Brooklyn Lots Lots Brooklyn | Atlantic | Bowling 125 E 180 Dyre Nereid 
Avenue | Dyre Avenue Street Street Green Avenue College Avenue | Avenue College Avenue Green Street Street Avenue Avenue 
- 6:34:30 6:45:00 6:57:30 7:18:00 7:25:30 7:42:00 - - 7:44:00 8:00:00 8:07:00 8:28:00 8:49:30 9:00:30 - 
6:34:30 - 6:49:30 7:02:00 7:23:00 7:31:00 7:47:30 - - 7:50:00 8:06:00 8:13:00 8:34:00 8:55:30 9:06:30 - 
- 6:44:30 6:55:30 7:08:00 7:28:30 7:36:00 - 7:55:00 8:10:00 - 8:23:30 8:30:30 8:51:30 9:13:00 9:24:00 - 
- 6:50:30 7:01:00 7:13:30 7:34:00 7:41:30 7:58:00 - - 8:02:00 8:18:00 8:25:00 8:46:00 9:07:30 9:18:30 - 
6:52:30 - 7:07:30 7:20:00 7:41:00 7:49:00 8:05:30 - - 8:08:00 8:24:00 8:31:00 8:52:00 9:13:30 9:24:30 - 
- 7:01:30 7:12:30 7:25:00 7:45:30 7:53:00 - 8:12:00 8:35:00 - 8:48:30 8:55:30 9:16:30 9:38:00 9:49:00 - 
- 7:08:30 7:19:30 7:32:00 7:53:00 8:01:00 8:17:30 - - 8:20:00 8:36:00 8:43:00 9:04:00 9:25:30 9:36:30 - 
7:10:30 - 7:25:30 7:38:00 7:59:00 8:07:00 8:23:30 - - 8:26:00 8:42:00 8:49:00 9:10:00 9:31:30 9:42:30 - 
- 7:20:30 7:31:30 7:44:00 8:05:00 8:13:00 8:29:30 - - 8:32:00 8:48:00 8:55:00 9:16:00 9:37:30 9:48:30 - 
- 7:25:30 7:36:30 7:49:00 8:09:30 8:17:00 - 8:36:00 8:44:00 - 8:57:30 9:04:30 9:25:30 9:47:00 9:58:00 - 
7:28:30 - 7:43:30 7:56:00 8:17:00 8:25:00 8:41:30 - - 8:50:00 9:06:00 9:13:00 9:34:00 9:55:30 10:06:30 - 
- 7:38:30 7:49:30 8:02:00 8:22:30 8:30:00 - 8:49:00 9:06:00 - 9:19:30 9:26:30 9:47:30 | 10:09:00 10:20:00 - 
7:46:30 - 8:01:30 8:14:00 8:35:00 8:43:00 8:59:30 - - 9:02:00 9:18:00 9:25:00 9:45:00 | 10:05:00 10:16:00 - 
- 7:56:30 8:07:30 8:20:00 8:41:00 8:49:00 9:05:30 - - 9:08:00 9:24:00 9:31:00 9:51:00 | 10:11:00 10:22:00 - 
- 8:01:30 8:12:30 8:25:00 8:45:30 8:53:00 - 9:12:00 
8:04:30 - 8:19:30 8:32:00 8:53:00 9:01:00 9:17:30 - - 9:20:00 9:36:00 9:43:00 | 10:03:00 | 10:23:00 10:34:00 - 
- 8:14:30 8:25:30 8:38:00 8:59:00 9:07:00 9:23:30 - - 9:26:00 9:42:00 9:49:00 | 10:09:00 | 10:29:00 10:40:00 - 
8:16:30 - 8:31:30 8:44:00 9:05:00 9:13:00 9:29:30 - - 9:32:00 9:48:00 9:55:00 | 10:15:00 | 10:35:00 10:46:00 - 
- 8:25:30 8:36:30 8:49:00 9:09:30 9:17:00 - 9:36:00 
- 8:32:30 8:43:30 8:56:00 9:17:00 9:25:00 9:41:30 - - 9:44:00 10:00:00 | 10:07:00 | 10:27:00 | 10:47:00 10:58:00 - 
- 8:40:30 8:51:00 9:03:00 9:23:30 9:31:00 9:47:30 - - 9:50:00 10:06:00 | 10:13:00 | 10:33:00 | 10:53:00 11:04:00 - 
- 8:52:30 9:03:00 9:15:00 9:35:30 9:43:00 9:59:30 - - 10:02:00 | 10:16:30 | 10:23:30 | 10:43:30 | 11:03:00 11:14:00 - 
- 8:58:30 9:09:00 9:21:00 9:41:30 9:49:00 10:05:30 - - 10:08:00 | 10:22:30 | 10:29:30 | 10:49:30 | 11:09:00 11:20:00 - 
- 9:03:30 9:14:00 9:33:00 9:53:30 | 10:01:00 | 10:17:30 - - 10:20:00 | 10:34:30 | 10:41:30 | 11:01:30 | 11:21:00 11:32:00 - 
- 9:09:30 9:20:00 9:39:00 9:59:30 | 10:07:00 | 10:23:30 - - 10:26:00 | 10:40:30 | 10:47:30 | 11:07:30 | 11:27:00 11:38:00 - 
- 9:15:30 9:26:00 9:45:00 | 10:05:30 | 10:13:00 | 10:29:30 - - 10:32:00 | 10:46:30 | 10:53:30 | 11:13:30 | 11:33:00 11:44:00 - 
- 9:27:30 9:38:00 9:57:00 | 10:17:30 | 10:25:00 | 10:41:30 - - 10:44:00 | 10:58:30 | 11:05:30 | 11:25:30 | 11:45:00 11:56:00 - 
- 9:36:00 9:46:00 | 10:04:30 | 10:25:00 | 10:32:30 | 10:47:30 - - 10:50:00 | 11:04:30 | 11:11:30 | 11:31:30 | 11:51:00 12:02:00 - 
- 9:48:00 9:58:00 | 10:16:30 | 10:37:00 | 10:44:30 | 10:59:30 - - 11:02:00 | 11:16:30 | 11:23:30 | 11:43:30 | 12:03:00 12:14:00 - 
- 9:54:00 10:04:00 | 10:22:30 | 10:43:00 | 10:50:30 | 11:05:30 - - 11:08:00 | 11:22:30 | 11:29:30 | 11:49:30 | 12:09:00 12:20:00 - 
- 10:06:00 10:16:00 | 10:34:30 | 10:55:00 | 11:02:30 | 11:17:30 - - 11:20:00 | 11:34:30 | 11:41:30 | 12:01:30 | 12:21:00 12:32:00 - 
- 10:12:00 10:22:00 | 10:40:30 | 11:01:00 | 11:08:30 | 11:23:30 - - 11:26:00 | 11:40:30 | 11:47:30 | 12:07:30 | 12:27:00 12:38:00 - 
- 10:18:00 10:28:00 | 10:46:30 | 11:07:00 | 11:14:30 | 11:29:30 - - 11:32:00 | 11:46:30 | 11:53:30 | 12:13:30 | 12:33:00 12:44:00 - 
- 10:30:00 10:40:00 | 10:58:30 | 11:19:00 | 11:26:30 | 11:41:30 - - 11:44:00 | 11:58:30 | 12:05:30 | 12:25:30 | 12:45:00 12:56:00 - 
- 10:36:00 10:46:00 | 11:04:30 | 11:25:00 | 11:32:30 | 11:47:30 - - 11:50:00 | 12:04:30 | 12:11:30 | 12:31:30 | 12:51:00 13:02:00 - 
- 10:48:00 10:58:00 | 11:16:30 | 11:37:00 | 11:44:30 | 11:59:30 - - 12:02:00 | 12:16:30 | 12:23:30 | 12:43:30 | 13:03:00 13:14:00 - 
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APPENDICES TO FUTURE BASELINE (СВТС) TECHNICAL MEMORANDUM 


Table G.2-5. Future Baseline (CBTC) Operating Plan - О Line - Lexington Avenue Express - Flatbush 


Flatbush Flatbush 
Avenue - New New Avenue - Eastchester- 

Nereid | Eastchester- E 180 125 Bowling | Atlantic | Brooklyn Lots Lots Brooklyn | Atlantic | Bowling 125 E 180 Dyre Nereid 

Avenue | Dyre Avenue Street Street Green Avenue College Avenue | Avenue College Avenue Green Street Street Avenue Avenue 
- 10:54:00 11:04:00 | 11:22:30 | 11:43:00 | 11:50:30 | 12:05:30 - - 12:08:00 | 12:22:30 | 12:29:30 | 12:49:30 | 13:09:00 13:20:00 - 
- 11:06:00 11:16:00 | 11:34:30 | 11:55:00 | 12:02:30 | 12:17:30 - - 12:20:00 | 12:34:30 | 12:41:30 | 13:01:30 | 13:21:00 13:32:00 - 
- 11:12:00 11:22:00 | 11:40:30 | 12:01:00 | 12:08:30 | 12:23:30 - - 12:26:00 | 12:40:30 | 12:47:30 | 13:07:30 | 13:27:00 13:38:00 - 
- 11:18:00 11:28:00 | 11:46:30 | 12:07:00 | 12:14:30 | 12:29:30 - - 12:32:00 | 12:46:30 | 12:53:30 | 13:13:30 | 13:33:00 13:44:00 - 
- 11:30:00 11:40:00 | 11:58:30 | 12:19:00 | 12:26:30 | 12:41:30 - - 12:44:00 | 12:58:30 | 13:05:30 | 13:25:30 | 13:45:00 13:56:00 - 
- 11:36:00 11:46:00 | 12:04:30 | 12:25:00 | 12:32:30 | 12:47:30 - - 12:50:00 | 13:04:30 | 13:11:30 | 13:31:30 | 13:51:00 14:02:00 - 
- 11:48:00 11:58:00 | 12:16:30 | 12:37:00 | 12:44:30 | 12:59:30 - - 13:02:00 | 13:16:30 | 13:23:30 | 13:43:30 | 14:03:00 14:14:00 - 
- 11:54:00 12:04:00 | 12:22:30 | 12:43:00 | 12:50:30 | 13:05:30 - - 13:08:00 | 13:22:30 | 13:29:30 | 13:49:30 | 14:09:00 14:20:00 - 
- 12:06:00 12:16:00 | 12:34:30 | 12:55:00 | 13:02:30 | 13:17:30 - - 13:20:00 | 13:34:30 | 13:41:30 | 14:01:30 | 14:21:00 14:32:00 - 
- 12:12:00 12:22:00 | 12:40:30 | 13:01:00 | 13:08:30 | 13:23:30 - - 13:26:00 | 13:40:30 | 13:47:30 | 14:07:30 | 14:27:00 14:38:00 - 
- 12:18:00 12:28:00 | 12:46:30 | 13:07:00 | 13:14:30 | 13:29:30 - - 13:32:00 | 13:46:30 | 13:53:30 | 14:13:30 | 14:33:00 14:44:00 - 
- 12:30:00 12:40:00 | 12:58:30 | 13:19:00 | 13:26:30 | 13:41:30 - - 13:44:00 | 13:58:30 | 14:05:30 | 14:25:30 | 14:45:00 14:56:00 - 
- 12:36:00 12:46:00 | 13:04:30 | 13:25:00 | 13:32:30 | 13:47:30 - - 13:50:00 | 14:04:30 | 14:11:30 | 14:31:30 | 14:51:00 15:02:00 - 
- 12:48:00 12:58:00 | 13:16:30 | 13:37:00 | 13:44:30 | 13:59:30 - - 14:02:00 | 14:16:30 | 14:23:30 | 14:43:30 | 15:03:00 15:14:00 - 
- 12:54:00 13:04:00 | 13:22:30 | 13:43:00 | 13:50:30 | 14:05:30 - - 14:08:00 | 14:22:30 | 14:29:30 | 14:49:30 | 15:09:00 15:20:00 - 
- 13:06:00 13:16:00 | 13:34:30 | 13:55:00 | 14:02:30 | 14:17:30 - - 14:20:00 | 14:34:30 | 14:41:30 | 15:01:30 | 15:21:00 15:32:00 - 
- 13:12:00 13:22:00 | 13:40:30 | 14:01:00 | 14:08:30 | 14:23:30 - - 14:26:00 | 14:40:30 | 14:47:30 | 15:07:30 | 15:27:00 15:38:00 - 
- 13:18:00 13:28:00 | 13:46:30 | 14:07:00 | 14:14:30 | 14:29:30 - - 14:32:00 | 14:46:30 | 14:53:30 | 15:13:30 | 15:33:00 15:44:00 - 
- 13:30:00 13:40:00 | 13:58:30 | 14:19:00 | 14:26:30 | 14:41:30 - - 14:44:00 | 14:58:30 | 15:05:30 | 15:25:30 | 15:45:00 15:56:00 - 
- 13:36:00 13:46:00 | 14:04:30 | 14:25:00 | 14:32:30 | 14:47:30 - - 14:50:00 | 15:04:30 | 15:11:30 | 15:31:30 | 15:51:00 16:02:00 - 
- 13:48:00 13:58:00 | 14:16:30 | 14:37:00 | 14:44:30 | 14:59:30 - - 15:02:00 | 15:16:30 | 15:23:30 | 15:43:30 | 16:03:00 16:14:00 - 
- 13:54:00 14:04:00 | 14:22:30 | 14:43:00 | 14:50:30 | 15:05:30 - - 15:08:00 | 15:24:00 | 15:31:00 | 15:51:00 | 16:11:00 16:22:00 - 
- 14:06:00 14:16:00 | 14:34:30 | 14:55:00 | 15:02:30 | 15:17:30 - - 15:20:00 | 15:36:00 | 15:43:00 | 16:03:00 | 16:23:00 16:34:00 - 
- 14:12:00 14:22:00 | 14:40:30 | 15:01:00 | 15:08:30 | 15:23:30 - - 15:26:00 | 15:42:00 | 15:49:00 | 16:09:00 | 16:29:00 16:40:00 - 
- 14:18:00 14:28:00 | 14:46:30 | 15:07:00 | 15:14:30 | 15:29:30 - - 15:32:00 | 15:48:00 | 15:55:00 | 16:15:00 | 16:35:00 16:46:00 - 
- 14:30:00 14:40:00 | 14:58:30 | 15:19:00 | 15:26:30 | 15:41:30 - - 15:44:00 | 16:00:00 | 16:07:00 | 16:27:00 | 16:41:30 16:52:30 - 
- 14:33:30 14:44:00 | 15:03:00 | 15:23:30 | 15:31:00 | 15:47:30 - - 15:50:00 | 16:06:00 | 16:13:00 | 16:33:00 | 16:47:30 16:58:30 - 

- 14:45:30 14:56:00 | 15:15:00 | 15:35:30 | 15:43:00 | 15:59:30 - - 16:02:00 | 16:18:00 | 16:25:00 | 16:46:00 | 17:01:00 - 17:17:30 
- 14:51:30 15:02:00 | 15:21:00 | 15:41:30 | 15:49:00 | 16:05:30 - - 16:08:00 | 16:24:00 | 16:31:00 | 16:52:00 | 17:07:00 17:18:00 - 

- 15:03:30 15:14:00 | 15:33:00 | 15:53:30 | 16:01:00 | 16:17:30 - - 16:20:00 | 16:36:00 | 16:43:00 | 17:04:00 | 17:19:00 - 17:35:30 
- 15:09:30 15:20:00 | 15:39:00 | 15:59:30 | 16:07:00 | 16:23:30 - - 16:26:00 | 16:42:00 | 16:49:00 | 17:10:00 | 17:25:00 17:36:00 - 

- 15:15:30 15:26:00 | 15:45:00 | 16:05:30 | 16:13:00 | 16:29:30 - - 16:32:00 | 16:48:00 | 16:55:00 | 17:16:00 | 17:31:00 - 17:47:30 
- 15:28:30 15:39:00 | 15:58:00 | 16:18:30 | 16:26:00 | 16:42:00 - - 16:44:00 | 17:00:00 | 17:07:00 | 17:28:00 | 17:43:00 17:54:00 - 
16:48:00 - 17:08:00 | 17:15:00 | 17:36:00 | 17:51:00 18:02:00 - 

- 15:32:00 15:43:00 | 16:02:00 | 16:23:00 | 16:31:00 | 16:47:30 - - 16:50:00 | 17:06:00 | 17:13:00 | 17:34:00 | 17:49:00 - 18:05:30 
- 15:38:00 15:49:00 | 16:08:00 | 16:29:00 | 16:37:00 - 16:56:30 | 17:10:00 - 17:30:00 | 17:37:00 | 17:58:00 | 18:13:00 18:24:00 - 

IRT CAPACITY STUDY 0000000 LINES JULY 2020 


Page G-64 


APPENDICES TO FUTURE BASELINE (СВТС) TECHNICAL MEMORANDUM 


Table G.2-5. Future Baseline (CBTC) Operating Plan - О Line - Lexington Avenue Express - Flatbush 


Flatbush Flatbush 
Avenue - New New Avenue - Eastchester- 
Nereid | Eastchester- E 180 125 Bowling | Atlantic | Brooklyn Lots Lots Brooklyn | Atlantic | Bowling 125 E 180 Dyre Nereid 
Avenue | Dyre Avenue Street Street Green Avenue College Avenue | Avenue College Avenue Green Street Street Avenue Avenue 
- 15:44:00 15:55:00 | 16:14:00 | 16:35:00 | 16:43:00 | 16:59:30 - - 17:02:00 | 17:18:00 | 17:25:00 | 17:46:00 | 18:01:00 18:12:00 - 
- 15:50:00 16:01:00 | 16:20:00 | 16:41:00 | 16:49:00 | 17:05:30 - - 17:08:00 | 17:24:00 | 17:31:00 | 17:52:00 | 18:07:00 - 18:23:30 
- 15:52:00 16:03:00 | 16:22:00 | 16:43:00 | 16:51:00 - 17:10:30 | 17:36:00 - 17:56:00 | 18:03:00 | 18:24:00 | 18:39:00 18:50:00 - 
- 16:02:00 16:13:00 | 16:32:00 | 16:53:00 | 17:01:00 | 17:17:30 - - 17:20:00 | 17:36:00 | 17:43:00 | 18:04:00 | 18:19:00 18:30:00 - 
- 16:08:00 16:19:00 | 16:38:00 | 16:59:00 | 17:07:00 | 17:23:30 - - 17:26:00 | 17:42:00 | 17:49:00 | 18:10:00 | 18:25:00 - 18:41:30 
- 16:14:00 16:25:00 | 16:44:00 | 17:05:00 | 17:13:00 | 17:29:30 - - 17:32:00 | 17:48:00 | 17:55:00 | 18:16:00 | 18:31:00 18:42:00 - 
- 16:20:00 16:31:00 | 16:50:00 | 17:11:00 | 17:19:00 - 17:38:30 | 17:50:00 - 18:10:00 | 18:17:00 | 18:38:00 | 18:53:00 19:04:00 - 
- 16:26:00 16:37:00 | 16:56:00 | 17:17:00 | 17:25:00 | 17:41:30 - - 17:44:00 | 18:00:00 | 18:07:00 | 18:28:00 | 18:43:00 - 18:59:30 
- 16:32:00 16:43:00 | 17:02:00 | 17:23:00 | 17:31:00 | 17:47:30 - - 17:50:00 | 18:06:00 | 18:13:00 | 18:34:00 | 18:49:00 19:00:00 - 
- 16:36:00 16:47:00 | 17:06:00 | 17:27:00 | 17:35:00 - 17:54:30 | 18:15:00 - 18:35:00 | 18:42:00 | 19:03:00 | 19:18:00 19:29:00 - 
- 16:44:00 16:55:00 | 17:14:00 | 17:35:00 | 17:43:00 | 17:59:30 - - 18:02:00 | 18:18:00 | 18:25:00 | 18:46:00 | 19:01:00 - 19:17:30 
- 16:50:00 17:01:00 | 17:20:00 | 17:41:00 | 17:49:00 | 18:05:30 - - 18:08:00 | 18:24:00 | 18:31:00 | 18:52:00 | 19:07:00 19:18:00 - 
- 17:02:00 17:13:00 | 17:32:00 | 17:53:00 | 18:01:00 | 18:17:30 - - 18:20:00 | 18:36:00 | 18:43:00 | 19:03:00 | 19:17:30 19:28:30 - 
- 17:02:00 17:13:00 | 17:32:00 | 17:53:00 | 18:01:00 - 18:20:30 | 18:33:00 - 18:53:00 | 19:00:00 | 19:21:00 | 19:36:00 19:47:00 - 
- 17:08:00 17:19:00 | 17:38:00 | 17:59:00 | 18:07:00 | 18:23:30 - - 18:26:00 | 18:42:00 | 18:49:00 | 19:09:00 | 19:23:30 19:34:30 - 
- 17:14:00 17:25:00 | 17:44:00 | 18:05:00 | 18:13:00 | 18:29:30 - - 18:32:00 | 18:48:00 | 18:55:00 | 19:15:00 | 19:29:30 19:40:30 - 
- 17:20:00 17:31:00 | 17:50:00 | 18:11:00 | 18:19:00 - 18:38:30 | 18:50:00 - 19:10:00 | 19:17:00 | 19:38:00 | 19:53:00 20:04:00 - 
- 17:26:00 17:37:00 | 17:56:00 | 18:17:00 | 18:25:00 | 18:41:30 - - 18:44:00 | 19:00:00 | 19:07:00 | 19:27:00 | 19:41:30 19:52:30 - 
- 17:33:30 17:44:00 | 18:03:00 | 18:23:30 | 18:31:00 | 18:47:30 - - 18:50:00 | 19:06:00 | 19:13:00 | 19:33:00 | 19:47:30 19:58:30 - 
- 17:39:00 17:50:00 | 18:09:00 | 18:30:00 | 18:38:00 - 18:57:30 
- 17:45:30 17:56:00 | 18:15:00 | 18:35:30 | 18:43:00 | 18:59:30 - - 19:02:00 | 19:16:30 | 19:23:30 | 19:43:30 | 19:58:00 20:09:00 - 
- 17:51:30 18:02:00 | 18:21:00 | 18:41:30 | 18:49:00 | 19:05:30 - - 19:08:00 | 19:22:30 | 19:29:30 | 19:49:30 | 20:04:00 20:15:00 - 
- 18:03:30 18:14:00 | 18:33:00 | 18:53:30 | 19:01:00 | 19:17:30 - - 19:20:00 | 19:34:30 | 19:41:30 | 20:01:30 | 20:21:00 20:32:00 - 
- 18:09:30 18:20:00 | 18:39:00 | 18:59:30 | 19:07:00 | 19:23:30 - - 19:26:00 | 19:40:30 | 19:47:30 | 20:07:30 | 20:27:00 20:38:00 - 
- 18:15:30 18:26:00 | 18:45:00 | 19:05:30 | 19:13:00 | 19:29:30 - - 19:32:00 | 19:46:30 | 19:53:30 | 20:13:30 | 20:33:00 20:44:00 - 
- 18:27:30 18:38:00 | 18:57:00 | 19:17:30 | 19:25:00 | 19:41:30 - - 19:44:00 | 19:58:30 | 20:05:30 | 20:25:30 | 20:45:00 20:56:00 - 
- 18:35:30 18:45:30 | 19:04:00 | 19:24:30 | 19:32:00 | 19:47:00 - - 19:50:00 | 20:04:30 | 20:11:30 | 20:31:30 | 20:51:00 21:02:00 - 
- 18:47:30 18:57:30 | 19:16:00 | 19:36:30 | 19:44:00 | 19:59:00 - - 20:02:00 | 20:16:30 | 20:23:30 | 20:43:30 | 21:03:00 21:14:00 - 
- 18:53:30 19:03:30 | 19:22:00 | 19:42:30 | 19:50:00 | 20:05:00 - - 20:08:00 | 20:22:30 | 20:29:30 | 20:49:30 | 21:09:00 21:20:00 - 
- 19:04:30 19:14:30 | 19:33:00 | 19:53:30 | 20:01:00 | 20:16:00 - - 20:26:00 | 20:40:30 | 20:47:30 | 21:07:30 | 21:27:00 21:38:00 - 
- 19:10:30 19:20:30 | 19:39:00 | 19:59:30 | 20:07:00 | 20:22:00 - - 20:32:00 | 20:46:30 | 20:53:30 | 21:13:30 | 21:33:00 21:44:00 - 
- 19:16:30 19:26:30 | 19:45:00 | 20:05:30 | 20:13:00 - 20:32:00 
- 19:28:30 19:38:30 | 19:57:00 | 20:17:30 | 20:25:00 - 20:44:00 
- 19:34:30 19:44:30 | 20:03:00 | 20:23:30 | 20:31:00 - 20:50:00 
- 19:46:30 19:56:30 | 20:15:00 | 20:35:30 | 20:43:00 - 21:02:00 
- 20:04:30 20:14:30 | 20:33:00 | 20:53:30 - - - - - - 21:02:00 | 21:22:00 | 21:41:30 21:52:30 - 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-5. Future Baseline (CBTC) Operating Plan - @ Line - Lexington Avenue Express - Flatbush 


Flatbush Flatbush 
Avenue - New New Avenue - Eastchester- 

Nereid | Eastchester- E 180 125 Bowling | Atlantic | Brooklyn Lots Lots Brooklyn | Atlantic | Bowling 125 E 180 Dyre Nereid 
Avenue | Dyre Avenue Street Street Green Avenue College Avenue | Avenue College Avenue Green Street Street Avenue Avenue 
- 20:16:30 20:26:30 | 20:45:00 | 21:05:30 - - - - - - 21:14:00 | 21:34:00 | 21:53:30 22:04:30 - 
- 20:28:30 20:38:30 | 20:57:00 | 21:17:30 - - - - - - 21:24:00 | 21:44:00 | 22:03:30 22:14:30 - 
- 20:34:30 20:44:30 | 21:03:00 | 21:23:30 - - - - - - 21:33:00 | 21:53:00 | 22:12:30 22:23:30 - 
- 20:46:30 20:56:30 | 21:15:00 | 21:35:30 - - - - - - 21:44:00 | 22:04:00 | 22:23:30 22:34:30 - 
- 21:04:30 21:14:30 | 21:33:00 | 21:53:30 - - - - - - 22:02:00 | 22:22:00 | 22:41:30 22:52:30 - 
- 21:16:30 21:26:30 | 21:45:00 | 22:05:30 - - - - - - 22:14:00 | 22:34:00 | 22:53:30 23:04:30 - 
- 21:28:30 21:38:30 | 21:57:00 | 22:17:30 - - - - - - 22:26:00 | 22:46:00 | 23:05:30 23:16:30 - 
- 21:34:30 21:44:30 | 22:03:00 | 22:23:30 - - - - - - 22:32:00 | 22:52:00 | 23:11:30 23:22:30 - 
- 21:46:30 21:56:30 | 22:15:00 | 22:35:30 - - - - - - 22:44:00 | 23:04:00 | 23:23:30 23:34:30 - 
- 22:06:30 22:16:30 | 22:35:00 | 22:55:30 - - - - - - 23:02:00 | 23:22:00 | 23:41:30 23:52:30 - 
- 22:18:30 22:28:30 | 22:47:00 | 23:07:30 - - - - - - 23:14:00 | 23:34:00 | 23:53:30 24:04:30 - 
- 22:30:30 22:40:30 | 22:59:00 | 23:19:30 - - - - - - 23:26:00 | 23:46:00 | 24:05:30 24:16:30 - 

- 22:45:30 22:55:30 - - - - - 
- 23:00:30 23:10:30 - - - - - 
- 23:15:30 23:25:30 - - - - - 
- 23:30:30 23:40:30 - - - - - 
- 23:45:30 23:55:30 - - - - - 
- 24:03:00 24:13:00 - - - - - - - - - - 24:25:30 24:36:30 - 
- 24:23:00 24:33:00 - - - - - - - - - - 24:45:30 24:56:30 - 
- 24:43:00 24:53:00 - - - - - - - - - - 25:05:30 25:16:30 - 
- 25:03:00 25:13:00 - - - - - - - - - - 25:25:30 25:36:30 - 
- 25:23:00 25:33:00 - - - - - - - - - - 25:45:30 25:56:30 - 
- 25:43:00 25:53:00 - - - - - - - - - - - - - 
- 26:03:00 26:13:00 - - - - - - - - - - - - - 
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G.2.6 QLine Operating Plan 


Table G.2-6. Future Baseline (CBTC) Operating Plan - @ Line - Pelham-Lexington Avenue Local 


3 Grand 14 14 Grand 3 
Pelham Avenue- Central Street - Street - Central Avenue- Pelham 
Bay 138 125 86 - 42 Union Brooklyn | Brooklyn Union -42 86 125 138 Bay 
Park Parkchester Street Street Street Street Sq Bridge Bridge Sq Street Street Street Street Parkchester Park 
0:09:00 0:17:00 0:33:00 0:35:30 0:42:00 0:50:30 0:56:30 1:04:00 1:18:00 1:25:00 1:30:30 1:38:30 1:45:00 1:47:00 2:04:00 2:12:00 
0:25:00 0:33:00 0:49:00 0:51:30 0:58:00 1:06:30 1:12:30 1:20:00 1:33:30 1:40:30 1:46:00 1:54:00 2:00:30 2:02:30 2:19:30 2:27:30 
0:43:00 0:51:00 1:07:00 1:09:30 1:16:00 1:24:30 1:30:30 1:38:00 1:52:30 1:59:30 2:05:00 2:13:00 2:19:30 2:21:30 2:38:30 2:46:30 
1:03:00 1:11:00 1:27:00 1:29:30 1:36:00 1:44:30 1:50:30 1:58:00 2:12:30 2:19:30 2:25:00 2:33:00 2:39:30 2:41:30 2:58:30 3:06:30 
1:23:00 1:31:00 1:47:00 1:49:30 1:56:00 2:04:30 2:10:30 2:18:00 2:32:30 2:39:30 2:45:00 2:53:00 2:59:30 3:01:30 3:18:30 3:26:30 
1:43:00 1:51:00 2:07:00 2:09:30 2:16:00 2:24:30 2:30:30 2:38:00 2:52:30 2:59:30 3:05:00 3:13:00 3:19:30 3:21:30 3:38:30 3:46:30 
2:03:00 2:11:00 2:27:00 2:29:30 2:36:00 2:44:30 2:50:30 2:58:00 3:12:30 3:19:30 3:25:00 3:33:00 3:39:30 3:41:30 3:58:30 4:06:30 
2:23:00 2:31:00 2:47:00 2:49:30 2:56:00 3:04:30 3:10:30 3:18:00 3:32:30 3:39:30 3:45:00 3:53:00 3:59:30 4:01:30 4:18:30 4:26:30 
2:43:00 2:51:00 3:07:00 3:09:30 3:16:00 3:24:30 3:30:30 3:38:00 3:52:30 3:59:30 4:05:00 4:13:00 4:19:30 4:21:30 4:38:30 4:46:30 
3:03:00 3:11:00 3:27:00 3:29:30 3:36:00 3:44:30 3:50:30 3:58:00 4:12:30 4:19:30 4:25:00 4:33:00 4:39:30 4:41:30 4:58:30 5:06:30 
3:23:00 3:31:00 3:47:00 3:49:30 3:56:00 4:04:30 4:10:30 4:18:00 4:32:30 4:39:30 4:45:00 4:53:00 4:59:30 5:01:30 5:18:30 5:26:30 
3:43:00 3:51:00 4:30:30 4:38:00 4:52:30 4:59:30 5:05:00 5:13:00 5:19:30 5:21:30 5:38:30 5:46:30 
4:01:30 4:09:30 4:49:00 4:56:30 5:10:30 5:17:30 5:23:00 5:31:00 5:37:30 5:39:30 5:56:30 6:04:30 
4:17:00 4:25:00 5:04:30 5:12:00 5:26:00 5:33:00 5:38:30 5:46:30 5:53:00 5:55:00 6:12:00 6:20:00 
4:32:00 4:40:00 5:19:30 5:27:00 5:38:00 5:45:00 5:50:30 5:58:30 6:05:00 6:07:00 6:24:00 6:32:00 
4:44:00 4:52:00 5:31:30 5:39:00 5:50:00 5:57:00 6:02:30 6:10:30 6:17:00 6:19:00 6:36:00 6:44:00 
4:56:00 5:04:00 5:43:30 5:51:00 6:00:00 6:07:00 6:13:30 6:21:30 6:28:00 6:30:00 6:47:00 6:55:00 
5:07:30 5:15:30 5:55:00 6:02:30 6:10:30 6:17:30 6:24:00 6:32:00 6:38:30 6:40:30 6:57:30 7:05:30 
5:15:00 5:23:00 6:02:30 6:10:00 6:18:30 6:25:30 6:32:00 6:40:00 6:46:30 6:48:30 7:05:30 7:13:30 
5:22:30 5:30:30 6:10:00 6:17:30 6:26:00 6:33:00 6:39:30 6:47:30 6:54:00 6:56:00 7:13:00 7:21:00 
5:30:00 5:38:00 6:17:30 6:25:00 6:33:30 6:40:30 6:47:00 6:55:00 7:01:30 7:03:30 7:20:30 7:28:30 
5:37:00 5:45:00 6:26:00 6:33:30 6:41:00 6:48:00 6:54:30 7:02:30 7:09:00 7:11:00 7:28:00 7:36:00 
5:44:00 5:52:00 6:33:00 6:40:30 6:48:00 6:55:00 7:01:30 7:09:30 7:16:00 7:18:00 7:35:00 7:43:00 
5:51:30 5:59:30 6:16:00 6:18:30 6:25:00 6:33:30 6:40:30 6:48:00 6:55:30 7:02:30 7:09:00 7:17:00 7:23:30 7:25:30 7:42:30 7:50:30 
5:59:00 6:07:00 6:23:30 6:26:00 6:32:30 6:41:00 6:48:00 6:55:30 7:01:00 7:08:30 7:15:00 7:23:00 7:29:30 7:31:30 7:49:00 7:57:00 
- 6:12:30 6:29:00 6:31:30 6:38:00 6:46:30 6:53:30 7:01:00 7:05:00 7:12:30 7:19:00 7:27:00 7:33:30 7:35:30 7:53:00 8:01:00 
- 6:17:30 6:34:00 6:36:30 6:43:00 6:51:30 6:58:30 7:06:00 7:09:00 7:16:30 7:23:00 7:31:00 7:37:30 7:39:30 7:57:00 - 
6:20:00 6:28:00 6:38:00 6:40:30 6:47:00 6:55:30 7:02:30 7:10:00 7:13:00 7:20:30 7:27:00 7:35:00 7:41:30 7:43:30 8:01:00 8:09:00 
- 6:25:30 6:42:00 6:44:30 6:51:00 6:59:30 7:06:30 7:14:00 7:17:00 7:24:30 7:31:00 7:39:00 7:45:30 7:47:30 8:05:00 8:13:00 
6:28:00 6:36:00 6:46:00 6:48:30 6:55:00 7:03:30 7:10:30 7:18:00 7:21:00 7:28:30 7:35:00 7:43:00 7:49:30 7:51:30 8:09:00 8:17:00 
- 6:33:30 6:50:00 6:52:30 6:59:00 7:07:30 7:14:30 7:22:00 7:25:00 7:32:30 7:39:00 7:47:00 7:53:30 7:55:30 8:13:00 - 
6:36:00 6:44:00 6:54:00 6:56:30 7:03:00 7:11:30 7:18:30 7:26:00 7:29:00 7:36:30 7:43:00 7:51:00 7:57:30 7:59:30 8:17:00 8:25:00 
- 6:40:30 6:57:00 6:59:30 7:06:00 7:14:30 7:21:30 7:29:00 7:32:00 7:39:30 7:46:00 7:54:00 8:00:30 8:02:30 8:20:00 8:28:00 
6:41:00 6:49:30 7:00:00 7:02:30 7:10:00 7:18:30 7:25:30 7:33:00 7:35:00 7:42:30 7:49:00 7:57:00 8:03:30 8:05:30 8:23:00 8:31:00 
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APPENDICES TO FUTURE BASELINE (СВТС) TECHNICAL MEMORANDUM 


Table G.2-6. Future Baseline (CBTC) Operating Plan - @ Line - Pelham-Lexington Avenue Local 


3 Grand 14 14 Grand 3 
Pelham Avenue- Central Street - Street - Central Avenue- Pelham 
Bay 138 125 86 - 42 Union Brooklyn | Brooklyn Union -42 86 125 138 Bay 
Park Parkchester Street Street Street Street Sq Bridge Bridge Sq Street Street Street Street Parkchester Park 
- 6:45:30 7:02:00 7:04:30 7:12:00 7:20:30 7:27:30 7:35:00 7:37:00 7:44:30 7:51:00 7:59:00 8:05:30 8:07:30 8:25:00 - 
6:45:00 6:53:30 7:04:00 7:06:30 7:14:00 7:22:30 7:29:30 7:37:00 7:39:00 7:46:30 7:53:00 8:01:00 8:07:30 8:09:30 8:27:00 8:35:00 
- 6:49:30 7:06:00 7:08:30 7:16:00 7:24:30 7:31:30 7:39:00 7:41:00 7:48:30 7:55:00 8:03:00 8:09:30 8:11:30 8:29:00 - 
6:49:00 6:57:30 7:08:00 7:10:30 7:18:00 7:26:30 7:33:30 7:41:00 7:43:00 7:50:30 7:57:00 8:05:00 8:11:30 8:13:30 8:31:00 8:39:00 
- 6:53:30 7:10:00 7:12:30 7:20:00 7:28:30 7:35:30 7:43:00 7:45:00 7:52:30 7:59:00 8:07:00 8:13:30 8:15:30 8:33:00 - 
6:53:00 7:01:30 7:12:00 7:14:30 7:22:00 7:30:30 7:37:30 7:45:00 7:47:00 7:54:30 8:01:00 8:09:00 8:15:30 8:17:30 8:35:00 8:43:00 
- 6:57:30 7:14:00 7:16:30 7:24:00 7:32:30 7:39:30 7:47:00 7:49:00 7:56:30 8:03:00 8:11:00 8:17:30 8:19:30 8:37:00 - 
6:57:00 7:05:30 7:16:00 7:18:30 7:26:00 7:34:30 7:41:30 7:49:00 7:51:00 7:58:30 8:05:00 8:13:00 8:19:30 8:21:30 8:39:00 8:47:00 
- 7:01:30 7:43:30 7:51:00 7:53:00 8:00:30 8:07:00 8:15:00 8:21:30 8:23:30 8:41:00 - 
7:01:00 7:09:30 7:45:30 7:53:00 7:55:00 8:02:30 8:09:00 8:17:00 8:23:30 8:25:30 8:43:00 8:51:00 
- 7:05:30 7:47:30 7:55:00 7:57:00 8:04:30 8:11:00 8:19:00 8:25:30 8:27:30 8:45:00 - 
7:05:00 7:13:30 7:49:30 7:57:00 7:59:00 8:06:30 8:13:00 8:21:00 8:27:30 8:29:30 8:47:00 8:55:00 
- 7:09:30 7:51:30 7:59:00 8:01:00 8:08:30 8:15:00 8:23:00 8:29:30 8:31:30 8:49:00 - 
7:09:00 7:17:30 7:53:30 8:01:00 8:03:00 8:10:30 8:17:00 8:25:00 8:31:30 8:33:30 8:51:00 8:59:00 
- 7:13:30 7:55:30 8:03:00 8:05:00 8:12:30 8:19:00 8:27:00 8:33:30 8:35:30 8:53:00 - 
7:13:00 7:21:30 7:57:30 8:05:00 8:07:00 8:14:30 8:21:00 8:29:00 8:35:30 8:37:30 8:55:00 9:03:00 
- 7:17:30 7:59:30 8:07:00 8:09:00 8:16:30 8:23:00 8:31:00 8:37:30 8:39:30 8:57:00 - 
7:17:00 7:25:30 8:01:30 8:09:00 8:11:00 8:18:30 8:25:00 8:33:00 8:39:30 8:41:30 8:59:00 9:07:00 
- 7:21:30 8:03:30 8:11:00 8:13:00 8:20:30 8:27:00 8:35:00 8:41:30 8:43:30 9:01:00 - 
7:21:00 7:29:30 8:05:30 8:13:00 8:15:00 8:22:30 8:29:00 8:37:00 8:43:30 8:45:30 9:03:00 9:11:00 
- 7:25:30 8:07:30 8:15:00 8:17:00 8:24:30 8:31:00 8:39:00 8:45:30 8:47:30 9:05:00 - 
7:25:00 7:33:30 8:09:30 8:17:00 8:19:00 8:26:30 8:33:00 8:41:00 8:47:30 8:49:30 9:07:00 9:15:00 
- 7:29:30 8:11:30 8:19:00 8:21:00 8:28:30 8:35:00 8:43:00 8:49:30 8:51:30 9:09:00 - 
7:29:00 7:37:30 8:13:30 8:21:00 8:23:00 8:30:30 8:37:00 8:45:00 8:51:30 8:53:30 9:11:00 9:19:00 
- 7:33:30 8:15:30 8:23:00 8:25:00 8:32:30 8:39:00 8:47:00 8:53:30 8:55:30 9:13:00 - 
7:33:00 7:41:30 8:17:30 8:25:00 8:27:00 8:34:30 8:41:00 8:49:00 8:55:30 8:57:30 9:15:00 9:23:00 
- 7:37:30 8:19:30 8:27:00 8:29:00 8:36:30 8:43:00 8:51:00 8:57:30 8:59:30 9:17:00 - 
7:37:00 7:45:30 8:21:30 8:29:00 8:31:00 8:38:30 8:45:00 8:53:00 8:59:30 9:01:30 9:19:00 9:27:00 
- 7:41:30 8:23:30 8:31:00 8:33:00 8:40:30 8:47:00 8:55:00 9:01:30 9:03:30 9:21:00 - 
7:41:00 7:49:30 8:25:30 8:33:00 8:35:00 8:42:30 8:49:00 8:57:00 9:03:30 9:05:30 9:23:00 9:31:00 
- 7:45:30 8:27:30 8:35:00 8:37:00 8:44:30 8:51:00 8:59:00 9:05:30 9:07:30 9:25:00 - 
7:45:00 7:53:30 8:29:30 8:37:00 8:39:00 8:46:30 8:53:00 9:01:00 9:07:30 9:09:30 9:27:00 9:35:00 
- 7:49:30 8:06:00 8:08:30 8:16:00 8:24:30 8:31:30 8:39:00 8:41:00 8:48:30 8:55:00 9:03:00 9:09:30 9:11:30 9:29:00 9:37:00 
7:49:00 7:57:30 8:08:00 8:10:30 8:18:00 8:26:30 8:33:30 8:41:00 8:43:00 8:50:30 8:57:00 9:05:00 9:11:30 9:13:30 9:31:00 - 
- 7:53:30 8:10:00 8:12:30 8:20:00 8:28:30 8:35:30 8:43:00 8:45:00 8:52:30 8:59:00 9:07:00 9:13:30 9:15:30 9:33:00 9:41:00 
7:53:00 8:01:30 8:12:00 8:14:30 8:22:00 8:30:30 8:37:30 8:45:00 8:47:00 8:54:30 9:01:00 9:09:00 9:15:30 9:17:30 9:35:00 9:43:00 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-6. Future Baseline (CBTC) Operating Plan – @ Line - Pelham-Lexington Avenue Local 


3 Grand 14 14 Grand 3 
Pelham Avenue- Central Street - Street - Central Avenue- Pelham 
Bay 138 125 86 - 42 Union Brooklyn | Brooklyn Union -42 86 125 138 Вау 
Рагк Parkchester Street Street Street Street Sq Bridge Bridge Sq Street Street Street Street Parkchester Park 
- 7:57:30 8:14:00 8:16:30 8:24:00 8:32:30 8:39:30 8:47:00 8:49:00 8:56:30 9:03:00 9:11:00 9:17:30 9:19:30 9:37:00 - 
7:57:00 8:05:30 8:16:00 8:18:30 8:26:00 8:34:30 8:41:30 8:49:00 8:51:00 8:58:30 9:05:00 9:13:00 9:19:30 9:21:30 9:39:00 9:47:00 
- 8:01:30 8:18:00 8:20:30 8:28:00 8:36:30 8:43:30 8:51:00 8:53:00 9:00:30 9:07:00 9:15:00 9:21:30 9:23:30 9:41:00 9:49:00 
8:01:00 8:09:30 8:20:00 8:22:30 8:30:00 8:38:30 8:45:30 8:53:00 8:55:00 9:02:00 9:08:30 9:16:30 9:23:00 9:25:00 9:42:00 - 
- 8:05:30 8:22:00 8:24:30 8:32:00 8:40:30 8:47:30 8:55:00 8:57:00 9:04:00 9:10:30 9:18:30 9:25:00 9:27:00 9:44:00 9:52:00 
8:05:00 8:13:30 8:24:00 8:26:30 8:34:00 8:42:30 8:49:30 8:57:00 8:59:00 9:06:00 9:12:30 9:20:30 9:27:00 9:29:00 9:46:00 9:54:00 
- 8:09:30 8:26:00 8:28:30 8:36:00 8:44:30 8:51:30 8:59:00 9:01:00 9:08:00 9:14:30 9:22:30 9:29:00 9:31:00 9:48:00 - 
8:09:00 8:17:30 8:28:00 8:30:30 8:38:00 8:46:30 8:53:30 9:01:00 9:03:00 9:10:00 9:16:30 9:24:30 9:31:00 9:33:00 9:50:00 9:58:00 
- 8:13:30 8:55:30 9:03:00 9:05:00 9:12:00 9:18:30 9:26:30 9:33:00 9:35:00 9:52:00 - 
8:13:00 8:21:30 8:57:30 9:05:00 9:07:00 9:14:00 9:20:30 9:28:30 9:35:00 9:37:00 9:54:00 10:02:00 
- 8:17:30 8:59:30 9:07:00 9:09:00 9:16:00 9:22:30 9:30:30 9:37:00 9:39:00 9:55:00 - 
8:17:00 8:25:30 9:01:30 9:09:00 9:11:00 9:18:00 9:24:30 9:32:30 9:39:00 9:41:00 9:58:00 10:06:00 
- 8:21:30 9:03:30 9:11:00 9:13:00 9:20:00 9:26:30 9:34:30 9:41:00 9:43:00 9:59:00 - 
8:21:00 8:29:30 9:05:30 9:13:00 9:15:00 9:22:00 9:28:30 9:36:30 9:43:00 9:45:00 10:02:00 10:10:00 
- 8:25:30 9:07:30 9:15:00 9:17:00 9:24:00 9:30:30 9:38:30 9:45:00 9:47:00 10:03:00 - 
8:25:00 8:33:30 9:09:30 9:17:00 9:19:00 9:26:00 9:32:30 9:40:30 9:47:00 9:49:00 10:06:00 10:14:00 
- 8:29:30 9:11:30 9:19:00 9:21:00 9:28:00 9:34:30 9:42:30 9:49:00 9:51:00 10:07:00 - 
8:29:00 8:37:30 9:13:30 9:21:00 9:23:00 9:30:00 9:36:30 9:44:30 9:51:00 9:53:00 10:10:00 10:18:00 
- 8:33:30 9:15:30 9:23:00 9:25:00 9:32:00 9:38:30 9:46:30 9:53:00 9:55:00 10:11:00 - 
8:33:00 8:41:30 9:17:30 9:25:00 9:27:00 9:34:00 9:40:30 9:48:30 9:55:00 9:57:00 10:14:00 10:22:00 
- 8:37:30 9:19:30 9:27:00 9:29:00 9:36:00 9:42:30 9:50:30 9:57:00 9:59:00 10:15:00 - 
8:37:00 8:45:30 9:21:30 9:29:00 9:32:00 9:39:00 9:45:30 9:53:30 | 10:00:00 | 10:02:00 10:19:00 10:27:00 
- 8:42:30 9:24:30 9:32:00 9:36:00 9:43:00 9:49:30 9:57:30 | 10:04:00 | 10:06:00 10:22:00 - 
8:47:00 8:55:00 9:29:30 9:37:00 9:41:00 9:48:00 9:54:30 | 10:02:30 | 10:09:00 | 10:11:00 10:27:00 - 
8:51:00 8:59:00 9:33:30 9:41:00 9:45:00 9:52:00 9:58:30 | 10:06:30 | 10:13:00 | 10:15:00 10:32:00 10:40:00 
8:55:00 9:03:00 9:37:30 9:45:00 9:49:00 9:56:00 | 10:02:30 | 10:10:30 | 10:17:00 | 10:19:00 10:36:00 10:44:00 

- 9:00:30 9:41:30 9:49:00 9:53:00 10:00:00 | 10:06:30 | 10:14:30 | 10:21:00 | 10:23:00 10:39:00 - 
9:03:00 9:11:00 9:45:30 9:53:00 9:57:00 10:04:00 | 10:09:30 | 10:17:30 | 10:24:00 | 10:26:00 10:41:00 - 
9:07:00 9:15:00 9:49:30 9:57:00 10:01:00 | 10:08:00 | 10:13:30 | 10:21:30 | 10:28:00 | 10:30:00 10:47:00 10:55:00 
9:11:00 9:19:00 9:53:30 10:01:00 10:05:00 | 10:12:00 | 10:17:30 | 10:25:30 | 10:32:00 | 10:34:00 10:51:00 - 

- 9:16:30 9:57:30 10:05:00 10:09:00 | 10:16:00 | 10:21:30 | 10:29:30 | 10:36:00 | 10:38:00 10:55:00 11:03:00 
9:19:00 9:27:00 10:01:30 | 10:09:00 10:13:00 | 10:20:00 | 10:25:30 | 10:33:30 | 10:40:00 | 10:42:00 10:59:00 - 

- 9:24:30 9:41:00 9:43:30 9:50:00 9:58:30 | 10:05:30 | 10:13:00 10:17:00 | 10:24:00 | 10:29:30 | 10:37:30 | 10:44:00 | 10:46:00 11:03:00 11:11:00 
9:27:00 9:35:00 9:45:00 9:47:30 9:54:00 | 10:02:30 | 10:09:30 | 10:17:00 10:21:00 | 10:28:00 | 10:33:30 | 10:41:30 | 10:48:00 | 10:50:00 11:07:00 - 

- 9:32:30 9:49:00 9:51:30 9:58:00 | 10:06:30 | 10:13:30 | 10:21:00 10:25:00 | 10:32:00 | 10:37:30 | 10:45:30 | 10:52:00 | 10:54:00 11:11:00 11:19:00 
9:31:30 9:39:30 9:53:00 9:55:30 | 10:02:00 | 10:10:30 | 10:17:30 | 10:25:00 10:29:00 | 10:36:00 | 10:41:30 | 10:49:30 | 10:56:00 | 10:58:00 11:15:00 - 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-6. Future Baseline (CBTC) Operating Plan – @ Line - Pelham-Lexington Avenue Local 


3 Grand 14 14 Grand 3 
Pelham Avenue- Central Street - Street- | Central Avenue- Pelham 
Bay 138 125 86 - 42 Union Brooklyn | Brooklyn Union -42 86 125 138 Bay 
Park Parkchester Street Street Street Street Sq Bridge Bridge Sq Street Street Street Street Parkchester Park 

- 9:41:00 9:57:30 | 10:00:00 | 10:06:30 | 10:15:00 | 10:22:00 | 10:29:30 10:33:00 | 10:40:00 | 10:45:30 | 10:53:30 | 11:00:00 | 11:02:00 11:19:00 11:27:00 
9:40:30 9:48:30 10:01:30 | 10:04:00 | 10:10:30 | 10:19:00 | 10:25:00 | 10:32:30 10:37:00 | 10:44:00 | 10:49:30 | 10:57:30 | 11:04:00 | 11:06:00 11:23:00 - 
9:44:30 9:52:30 10:05:30 | 10:08:00 | 10:14:30 | 10:23:00 | 10:29:00 | 10:36:30 10:41:00 | 10:48:00 | 10:53:30 | 11:01:30 | 11:08:00 | 11:10:00 11:27:00 11:35:00 
9:49:30 9:57:30 10:10:30 | 10:13:00 | 10:19:30 | 10:28:00 | 10:34:00 | 10:41:30 10:45:00 | 10:52:00 | 10:57:30 | 11:05:30 | 11:12:00 | 11:14:00 11:31:00 - 

- 9:58:30 10:14:30 | 10:17:00 | 10:23:30 | 10:32:00 | 10:38:00 | 10:45:30 10:49:00 | 10:56:00 | 11:01:30 | 11:09:30 | 11:16:00 | 11:18:00 11:35:00 11:43:00 
9:57:00 10:05:00 10:18:00 | 10:20:30 | 10:27:00 | 10:35:30 | 10:41:30 | 10:49:00 10:53:00 | 11:00:00 | 11:05:30 | 11:13:30 | 11:20:00 | 11:22:00 11:39:00 - 

- 10:06:00 10:22:00 | 10:24:30 | 10:31:00 | 10:39:30 | 10:45:30 | 10:53:00 10:57:00 | 11:04:00 | 11:09:30 | 11:17:30 | 11:24:00 | 11:26:00 11:43:00 11:51:00 
10:05:00 10:13:00 10:26:00 | 10:28:30 | 10:35:00 | 10:43:30 | 10:49:30 | 10:57:00 11:01:00 | 11:08:00 | 11:13:30 | 11:21:30 | 11:28:00 | 11:30:00 11:47:00 - 

- 10:14:00 10:30:00 | 10:32:30 | 10:39:00 | 10:47:30 | 10:53:30 | 11:01:00 11:05:00 | 11:12:00 | 11:17:30 | 11:25:30 | 11:32:00 | 11:34:00 11:51:00 11:59:00 
10:13:00 10:21:00 10:34:00 | 10:36:30 | 10:43:00 | 10:51:30 | 10:57:30 | 11:05:00 11:09:00 | 11:16:00 | 11:21:30 | 11:29:30 | 11:36:00 | 11:38:00 11:55:00 - 

- 10:22:00 10:38:00 | 10:40:30 | 10:47:00 | 10:55:30 | 11:01:30 | 11:09:00 11:13:00 | 11:20:00 | 11:25:30 | 11:33:30 | 11:40:00 | 11:42:00 11:59:00 12:07:00 
10:21:00 10:29:00 10:42:00 | 10:44:30 | 10:51:00 | 10:59:30 | 11:05:30 | 11:13:00 11:17:00 | 11:24:00 | 11:29:30 | 11:37:30 | 11:44:00 | 11:46:00 12:03:00 - 

- 10:30:00 10:46:00 | 10:48:30 | 10:55:00 | 11:03:30 | 11:09:30 | 11:17:00 11:21:00 | 11:28:00 | 11:33:30 | 11:41:30 | 11:48:00 | 11:50:00 12:07:00 12:15:00 
10:29:00 10:37:00 10:50:00 | 10:52:30 | 10:59:00 | 11:07:30 | 11:13:30 | 11:21:00 11:25:00 | 11:32:00 | 11:37:30 | 11:45:30 | 11:52:00 | 11:54:00 12:11:00 - 

- 10:38:00 10:54:00 | 10:56:30 | 11:03:00 | 11:11:30 | 11:17:30 | 11:25:00 11:29:00 | 11:36:00 | 11:41:30 | 11:49:30 | 11:56:00 | 11:58:00 12:15:00 12:23:00 
10:37:00 10:45:00 10:58:00 | 11:00:30 | 11:07:00 | 11:15:30 | 11:21:30 | 11:29:00 11:33:00 | 11:40:00 | 11:45:30 | 11:53:30 | 12:00:00 | 12:02:00 12:19:00 - 

- 10:46:30 11:02:30 | 11:05:00 | 11:11:30 | 11:20:00 | 11:26:00 | 11:33:30 11:37:30 | 11:44:30 | 11:50:00 | 11:58:00 | 12:04:30 | 12:06:30 12:23:30 12:31:30 
10:48:00 10:56:00 11:06:30 | 11:09:00 | 11:15:30 | 11:24:00 | 11:30:00 | 11:37:30 11:41:30 | 11:48:30 | 11:54:00 | 12:02:00 | 12:08:30 | 12:10:30 12:27:30 - 

- 10:54:30 11:10:30 | 11:13:00 | 11:19:30 | 11:28:00 | 11:34:00 | 11:41:30 11:45:30 | 11:52:30 | 11:58:00 | 12:06:00 | 12:12:30 | 12:14:30 12:31:30 12:39:30 
10:56:00 11:04:00 11:14:30 | 11:17:00 | 11:23:30 | 11:32:00 | 11:38:00 | 11:45:30 11:49:30 | 11:56:30 | 12:02:00 | 12:10:00 | 12:16:30 | 12:18:30 12:35:30 - 

- 11:02:30 11:18:30 | 11:21:00 | 11:27:30 | 11:36:00 | 11:42:00 | 11:49:30 11:53:30 | 12:00:30 | 12:06:00 | 12:14:00 | 12:20:30 | 12:22:30 12:39:30 12:47:30 
11:04:00 11:12:00 11:22:30 | 11:25:00 | 11:31:30 | 11:40:00 | 11:46:00 | 11:53:30 11:57:30 | 12:04:30 | 12:10:00 | 12:18:00 | 12:24:30 | 12:26:30 12:43:30 - 

- 11:10:30 11:26:30 | 11:29:00 | 11:35:30 | 11:44:00 | 11:50:00 | 11:57:30 12:01:30 | 12:08:30 | 12:14:00 | 12:22:00 | 12:28:30 | 12:30:30 12:47:30 12:55:30 
11:12:00 11:20:00 11:30:30 | 11:33:00 | 11:39:30 | 11:48:00 | 11:54:00 | 12:01:30 12:05:30 | 12:12:30 | 12:18:00 | 12:26:00 | 12:32:30 | 12:34:30 12:51:30 - 

- 11:18:30 11:34:30 | 11:37:00 | 11:43:30 | 11:52:00 | 11:58:00 | 12:05:30 12:09:30 | 12:16:30 | 12:22:00 | 12:30:00 | 12:36:30 | 12:38:30 12:55:30 13:03:30 
11:20:00 11:28:00 11:38:30 | 11:41:00 | 11:47:30 | 11:56:00 | 12:02:00 | 12:09:30 12:13:30 | 12:20:30 | 12:26:00 | 12:34:00 | 12:40:30 | 12:42:30 12:59:30 - 

- 11:26:30 11:42:30 | 11:45:00 | 11:51:30 | 12:00:00 | 12:06:00 | 12:13:30 12:17:30 | 12:24:30 | 12:30:00 | 12:38:00 | 12:44:30 | 12:46:30 13:03:30 13:11:30 
11:28:00 11:36:00 11:46:30 | 11:49:00 | 11:55:30 | 12:04:00 | 12:10:00 | 12:17:30 12:21:30 | 12:28:30 | 12:34:00 | 12:42:00 | 12:48:30 | 12:50:30 13:07:30 - 

- 11:34:30 11:50:30 | 11:53:00 | 11:59:30 | 12:08:00 | 12:14:00 | 12:21:30 12:25:30 | 12:32:30 | 12:38:00 | 12:46:00 | 12:52:30 | 12:54:30 13:11:30 13:19:30 
11:36:00 11:44:00 11:54:30 | 11:57:00 | 12:03:30 | 12:12:00 | 12:18:00 | 12:25:30 12:29:30 | 12:36:30 | 12:42:00 | 12:50:00 | 12:56:30 | 12:58:30 13:15:30 - 

- 11:42:30 11:58:30 | 12:01:00 | 12:07:30 | 12:16:00 | 12:22:00 | 12:29:30 12:33:30 | 12:40:30 | 12:46:00 | 12:54:00 | 13:00:30 | 13:02:30 13:14:30 13:22:30 
11:44:00 11:52:00 12:02:30 | 12:05:00 | 12:11:30 | 12:20:00 | 12:26:00 | 12:33:30 12:37:30 | 12:44:30 | 12:50:00 | 12:58:00 | 13:04:30 | 13:06:30 13:23:30 - 

- 11:50:30 12:06:30 | 12:09:00 | 12:15:30 | 12:24:00 | 12:30:00 | 12:37:30 12:41:30 | 12:48:30 | 12:54:00 | 13:02:00 | 13:08:30 | 13:10:30 13:20:30 13:28:30 
11:52:00 12:00:00 12:10:30 | 12:13:00 | 12:19:30 | 12:28:00 | 12:34:00 | 12:41:30 12:45:30 | 12:52:30 | 12:58:00 | 13:06:00 | 13:12:30 | 13:14:30 13:31:30 - 

- 11:58:30 12:14:30 | 12:17:00 | 12:23:30 | 12:32:00 | 12:38:00 | 12:45:30 12:49:30 | 12:56:30 | 13:02:00 | 13:10:00 | 13:16:30 | 13:18:30 13:28:30 13:36:30 
12:00:00 12:08:00 12:18:30 | 12:21:00 | 12:27:30 | 12:36:00 | 12:42:00 | 12:49:30 12:53:30 | 13:00:30 | 13:06:00 | 13:14:00 | 13:20:30 | 13:22:30 13:39:30 - 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-6. Future Baseline (CBTC) Operating Plan – @ Line - Pelham-Lexington Avenue Local 


3 Grand 14 14 Grand 3 
Pelham Avenue- Central Street - Street- | Central Avenue- Pelham 
Bay 138 125 86 - 42 Union Brooklyn | Brooklyn Union -42 86 125 138 Bay 
Park Parkchester Street Street Street Street Sq Bridge Bridge Sq Street Street Street Street Parkchester Park 

- 12:06:30 12:22:30 | 12:25:00 | 12:31:30 | 12:40:00 | 12:46:00 | 12:53:30 12:57:30 | 13:04:30 | 13:10:00 | 13:18:00 | 13:24:30 | 13:26:30 13:36:30 13:44:30 
12:08:00 12:16:00 12:26:30 | 12:29:00 | 12:35:30 | 12:44:00 | 12:50:00 | 12:57:30 13:01:30 | 13:08:30 | 13:14:00 | 13:22:00 | 13:28:30 | 13:30:30 13:47:30 - 

- 12:14:30 12:30:30 | 12:33:00 | 12:39:30 | 12:48:00 | 12:54:00 | 13:01:30 13:05:30 | 13:12:30 | 13:18:00 | 13:26:00 | 13:32:30 | 13:34:30 13:44:30 13:52:30 
12:16:00 12:24:00 12:34:30 | 12:37:00 | 12:43:30 | 12:52:00 | 12:58:00 | 13:05:30 13:09:30 | 13:16:30 | 13:22:00 | 13:30:00 | 13:36:30 | 13:38:30 13:55:30 - 

- 12:22:30 12:38:30 | 12:41:00 | 12:47:30 | 12:56:00 | 13:02:00 | 13:09:30 13:13:30 | 13:20:30 | 13:26:00 | 13:34:00 | 13:40:30 | 13:42:30 13:52:30 14:00:30 
12:18:30 12:26:30 12:42:30 | 12:45:00 | 12:51:30 | 13:00:00 | 13:06:00 | 13:13:30 13:17:30 | 13:24:30 | 13:30:00 | 13:38:00 | 13:44:30 | 13:46:30 14:03:30 - 

- 12:30:30 12:46:30 | 12:49:00 | 12:55:30 | 13:04:00 | 13:10:00 | 13:17:30 13:21:30 | 13:28:30 | 13:34:00 | 13:42:00 | 13:48:30 | 13:50:30 14:00:30 14:08:30 
12:26:30 12:34:30 12:50:30 | 12:53:00 | 12:59:30 | 13:08:00 | 13:14:00 | 13:21:30 13:25:30 | 13:32:30 | 13:38:00 | 13:46:00 | 13:52:30 | 13:54:30 14:11:30 - 

- 12:38:30 12:54:30 | 12:57:00 | 13:03:30 | 13:12:00 | 13:18:00 | 13:25:30 13:29:30 | 13:36:30 | 13:42:00 | 13:50:00 | 13:56:30 | 13:58:30 14:08:30 14:16:30 
12:34:30 12:42:30 12:58:30 | 13:01:00 | 13:07:30 | 13:16:00 | 13:22:00 | 13:29:30 13:33:30 | 13:40:30 | 13:46:00 | 13:54:00 | 14:00:30 | 14:02:30 14:19:30 - 

- 12:46:30 13:02:30 | 13:05:00 | 13:11:30 | 13:20:00 | 13:26:00 | 13:33:30 13:37:30 | 13:44:30 | 13:50:00 | 13:58:00 | 14:04:30 | 14:06:30 14:16:30 14:24:30 
12:42:30 12:50:30 13:06:30 | 13:09:00 | 13:15:30 | 13:24:00 | 13:30:00 | 13:37:30 13:41:30 | 13:48:30 | 13:54:00 | 14:02:00 | 14:08:30 | 14:10:30 14:27:30 - 

- 12:54:30 13:10:30 | 13:13:00 | 13:19:30 | 13:28:00 | 13:34:00 | 13:41:30 13:45:30 | 13:52:30 | 13:58:00 | 14:06:00 | 14:12:30 | 14:14:30 14:24:30 14:32:30 
12:50:30 12:58:30 13:14:30 | 13:17:00 | 13:23:30 | 13:32:00 | 13:38:00 | 13:45:30 13:49:30 | 13:56:30 | 14:02:00 | 14:10:00 | 14:16:30 | 14:18:30 14:35:30 - 

- 13:02:30 13:18:30 | 13:21:00 | 13:27:30 | 13:36:00 | 13:42:00 | 13:49:30 13:53:30 | 14:00:30 | 14:06:00 | 14:14:00 | 14:20:30 | 14:22:30 14:32:30 14:40:30 
12:58:30 13:06:30 13:22:30 | 13:25:00 | 13:31:30 | 13:40:00 | 13:46:00 | 13:53:30 13:57:30 | 14:04:30 | 14:10:00 | 14:18:00 | 14:24:30 | 14:26:30 14:43:30 - 

- 13:10:30 13:26:30 | 13:29:00 | 13:35:30 | 13:44:00 | 13:50:00 | 13:57:30 14:01:30 | 14:08:30 | 14:14:00 | 14:22:00 | 14:28:30 | 14:30:30 14:40:30 14:48:30 
13:06:30 13:14:30 13:30:30 | 13:33:00 | 13:39:30 | 13:48:00 | 13:54:00 | 14:01:30 14:05:30 | 14:12:30 | 14:18:00 | 14:26:00 | 14:32:30 | 14:34:30 14:51:30 - 

- 13:18:30 13:34:30 | 13:37:00 | 13:43:30 | 13:52:00 | 13:58:00 | 14:05:30 14:09:30 | 14:16:30 | 14:22:00 | 14:30:00 | 14:36:30 | 14:38:30 14:48:30 14:56:30 
13:14:30 13:22:30 13:38:30 | 13:41:00 | 13:47:30 | 13:56:00 | 14:02:00 | 14:09:30 14:13:30 | 14:20:30 | 14:26:00 | 14:34:00 | 14:40:30 | 14:42:30 14:59:30 - 

- 13:26:30 13:42:30 | 13:45:00 | 13:51:30 | 14:00:00 | 14:06:00 | 14:13:30 14:17:30 | 14:24:30 | 14:30:00 | 14:38:00 | 14:44:30 | 14:46:30 14:56:30 15:04:30 
13:22:30 13:30:30 13:46:30 | 13:49:00 | 13:55:30 | 14:04:00 | 14:10:00 | 14:17:30 14:21:30 | 14:28:30 | 14:34:00 | 14:42:00 | 14:48:30 | 14:50:30 15:07:30 - 

- 13:34:30 13:50:30 | 13:53:00 | 13:59:30 | 14:08:00 | 14:14:00 | 14:21:30 14:25:30 | 14:32:30 | 14:38:00 | 14:46:00 | 14:52:30 | 14:54:30 15:04:30 15:12:30 
13:30:30 13:38:30 13:54:30 | 13:57:00 | 14:03:30 | 14:12:00 | 14:18:00 | 14:25:30 14:29:30 | 14:36:30 | 14:42:00 | 14:50:00 | 14:56:30 | 14:58:30 15:15:30 - 

- 13:42:30 13:58:30 | 14:01:00 | 14:07:30 | 14:16:00 | 14:22:00 | 14:29:30 14:33:30 | 14:40:30 | 14:46:00 | 14:54:00 | 15:00:30 | 15:02:30 15:12:30 15:20:30 
13:38:30 13:46:30 14:02:30 | 14:05:00 | 14:11:30 | 14:20:00 | 14:26:00 | 14:33:30 14:37:30 | 14:44:30 | 14:50:00 | 14:58:00 | 15:04:30 | 15:06:30 15:23:30 - 

- 13:50:30 14:06:30 | 14:09:00 | 14:15:30 | 14:24:00 | 14:30:00 | 14:37:30 14:41:30 | 14:48:30 | 14:54:00 | 15:02:00 | 15:08:30 | 15:10:30 15:20:30 15:28:30 
13:46:30 13:54:30 14:10:30 | 14:13:00 | 14:19:30 | 14:28:00 | 14:34:00 | 14:41:30 14:45:30 | 14:52:30 | 14:58:00 | 15:06:00 | 15:12:30 | 15:14:30 15:31:30 - 

- 13:58:30 14:14:30 | 14:17:00 | 14:23:30 | 14:32:00 | 14:38:00 | 14:45:30 14:49:30 | 14:56:30 | 15:02:00 | 15:10:00 | 15:16:30 | 15:18:30 15:28:30 15:36:30 
13:54:30 14:02:30 14:18:30 | 14:21:00 | 14:27:30 | 14:36:00 | 14:42:00 | 14:49:30 14:53:30 | 15:00:30 | 15:07:00 | 15:15:00 | 15:21:30 | 15:23:30 15:40:30 - 

- 14:06:30 14:22:30 | 14:25:00 | 14:31:30 | 14:40:00 | 14:46:00 | 14:53:30 14:57:30 | 15:04:30 | 15:11:00 | 15:19:00 | 15:25:30 | 15:27:30 15:37:30 15:45:30 
14:02:30 14:10:30 14:26:30 | 14:29:00 | 14:35:30 | 14:44:00 | 14:50:00 | 14:57:30 15:01:30 | 15:08:30 | 15:15:00 | 15:23:00 | 15:29:30 | 15:31:30 15:48:30 - 

- 14:15:00 14:31:00 | 14:33:30 | 14:40:00 | 14:48:30 | 14:54:30 | 15:02:00 15:06:00 | 15:13:00 | 15:19:30 | 15:27:30 | 15:34:00 | 15:36:00 15:46:00 15:54:00 
14:11:00 14:19:00 14:35:00 | 14:37:30 | 14:44:00 | 14:52:30 | 14:58:30 | 15:06:00 15:10:00 | 15:17:00 | 15:23:30 | 15:31:30 | 15:38:00 | 15:40:00 15:57:00 - 

- 14:23:00 14:39:00 | 14:41:30 | 14:48:00 | 14:56:30 | 15:02:30 | 15:10:00 15:14:00 | 15:21:00 | 15:27:30 | 15:35:30 | 15:42:00 | 15:44:00 15:54:00 16:02:00 
14:19:00 14:27:00 14:43:00 | 14:45:30 | 14:52:00 | 15:00:30 | 15:06:30 | 15:14:00 15:17:00 | 15:24:00 | 15:30:30 | 15:38:30 | 15:45:00 | 15:47:00 16:04:00 - 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-6. Future Baseline (CBTC) Operating Plan – @ Line - Pelham-Lexington Avenue Local 


3 Grand 14 14 Grand 3 
Pelham Avenue- Central Street - Street- | Central Avenue- Pelham 
Bay 138 125 86 - 42 Union Brooklyn | Brooklyn Union -42 86 125 138 Вау 
Рагк Parkchester Street Street Street Street Sq Bridge Bridge Sq Street Street Street Street Parkchester Park 

- 14:31:00 14:47:00 | 14:49:30 | 14:56:00 | 15:04:30 | 15:10:30 | 15:18:00 15:22:00 | 15:29:00 | 15:35:30 | 15:43:30 | 15:50:00 | 15:52:00 16:02:00 16:10:00 
14:27:00 14:35:00 14:51:00 | 14:53:30 | 15:00:00 | 15:08:30 | 15:14:30 | 15:22:00 15:26:00 | 15:33:00 | 15:39:30 | 15:47:30 | 15:54:00 | 15:56:00 16:13:00 - 

- 14:39:00 14:55:00 | 14:57:30 | 15:04:00 | 15:12:30 | 15:18:30 | 15:26:00 15:30:00 | 15:37:00 | 15:43:30 | 15:51:30 | 15:58:00 | 16:00:00 16:10:00 16:18:00 
14:35:00 14:43:00 14:59:00 | 15:01:30 | 15:08:00 | 15:16:30 | 15:22:30 | 15:30:00 15:34:00 | 15:41:00 | 15:47:30 | 15:55:30 | 16:02:00 | 16:04:00 16:21:00 - 

- 14:46:30 15:03:00 | 15:05:30 | 15:12:00 | 15:20:30 | 15:27:30 | 15:35:00 15:38:00 | 15:45:00 | 15:51:30 | 15:59:30 | 16:06:00 | 16:08:00 16:18:00 16:26:00 
14:42:30 14:50:30 15:07:00 | 15:09:30 | 15:16:00 | 15:24:30 | 15:31:30 | 15:39:00 15:42:00 | 15:49:00 | 15:55:30 | 16:03:30 | 16:10:00 | 16:12:00 16:29:00 - 

- 14:54:30 15:11:00 | 15:13:30 | 15:20:00 | 15:28:30 | 15:35:30 | 15:43:00 15:46:00 | 15:53:00 | 15:59:30 | 16:07:30 | 16:14:00 | 16:16:00 16:26:00 16:34:00 
14:50:30 14:58:30 15:15:00 | 15:17:30 | 15:24:00 | 15:32:30 | 15:39:30 | 15:47:00 15:50:00 | 15:57:00 | 16:03:30 | 16:11:30 | 16:18:00 | 16:20:00 16:37:00 - 

- 15:02:30 15:19:00 | 15:21:30 | 15:28:00 | 15:36:30 | 15:43:30 | 15:51:00 15:53:00 | 16:00:30 | 16:07:00 | 16:15:00 | 16:21:30 | 16:23:30 16:34:00 16:42:00 
14:57:30 15:05:30 15:22:00 | 15:24:30 | 15:31:00 | 15:39:30 | 15:46:30 | 15:54:00 15:56:00 | 16:03:30 | 16:10:00 | 16:18:00 | 16:24:30 | 16:26:30 16:44:00 - 

- 15:07:30 15:24:00 | 15:26:30 | 15:33:00 | 15:41:30 | 15:48:30 | 15:56:00 15:58:00 | 16:05:30 | 16:12:00 | 16:20:00 | 16:26:30 | 16:28:30 16:39:00 16:47:00 
15:01:30 15:09:30 15:26:00 | 15:28:30 | 15:35:00 | 15:43:30 | 15:50:30 | 15:58:00 16:00:00 | 16:07:30 | 16:14:00 | 16:22:00 | 16:28:30 | 16:30:30 16:48:00 - 

- 15:11:30 15:28:00 | 15:30:30 | 15:37:00 | 15:45:30 | 15:52:30 | 16:00:00 16:02:00 | 16:09:30 | 16:16:00 | 16:24:00 | 16:30:30 | 16:32:30 16:43:00 16:51:00 
15:05:30 15:13:30 15:30:00 | 15:32:30 | 15:39:00 | 15:47:30 | 15:54:30 | 16:02:00 16:04:00 | 16:11:30 | 16:18:00 | 16:26:00 | 16:32:30 | 16:34:30 16:52:00 - 

- 15:15:30 15:32:00 | 15:34:30 | 15:41:00 | 15:49:30 | 15:56:30 | 16:04:00 16:06:00 | 16:13:30 | 16:20:00 | 16:28:00 | 16:34:30 | 16:36:30 16:47:00 16:55:00 
15:09:30 15:17:30 15:34:00 | 15:36:30 | 15:43:00 | 15:51:30 | 15:58:30 | 16:06:00 16:08:00 | 16:15:30 | 16:22:00 | 16:30:00 | 16:36:30 | 16:38:30 16:56:00 - 

- 15:19:30 15:36:00 | 15:38:30 | 15:45:00 | 15:53:30 | 16:00:30 | 16:08:00 16:10:00 | 16:17:30 | 16:24:00 | 16:32:00 | 16:38:30 | 16:40:30 16:51:00 16:59:00 
15:13:30 15:21:30 15:38:00 | 15:40:30 | 15:47:00 | 15:55:30 | 16:02:30 | 16:10:00 16:12:00 | 16:19:30 | 16:26:00 | 16:34:00 | 16:40:30 | 16:42:30 17:00:00 - 

- 15:23:30 15:40:00 | 15:42:30 | 15:49:00 | 15:57:30 | 16:04:30 | 16:12:00 16:14:00 | 16:21:30 | 16:28:00 | 16:36:00 | 16:42:30 | 16:44:30 16:55:00 17:03:00 
15:17:30 15:25:30 15:42:00 | 15:44:30 | 15:51:00 | 15:59:30 | 16:06:30 | 16:14:00 16:16:00 | 16:23:30 | 16:30:00 | 16:38:00 | 16:44:30 | 16:46:30 17:04:00 - 

- 15:27:30 15:44:00 | 15:46:30 | 15:53:00 | 16:01:30 | 16:08:30 | 16:16:00 16:18:00 | 16:25:30 | 16:32:00 | 16:40:00 | 16:46:30 | 16:48:30 16:59:00 17:07:00 
15:21:30 15:29:30 15:46:00 | 15:48:30 | 15:55:00 | 16:03:30 | 16:10:30 | 16:18:00 16:20:00 | 16:27:30 | 16:34:00 | 16:42:00 | 16:48:30 | 16:50:30 17:08:00 - 

- 15:31:30 15:48:00 | 15:50:30 | 15:57:00 | 16:05:30 | 16:12:30 | 16:20:00 16:22:00 | 16:29:30 | 16:36:00 | 16:44:00 | 16:50:30 | 16:52:30 17:03:00 17:11:00 
15:25:30 15:33:30 15:50:00 | 15:52:30 | 15:59:00 | 16:07:30 | 16:14:30 | 16:22:00 16:24:00 | 16:31:30 | 16:38:00 | 16:46:00 | 16:52:30 | 16:54:30 17:12:00 - 

- 15:35:30 15:52:00 | 15:54:30 | 16:01:00 | 16:09:30 | 16:16:30 | 16:24:00 16:26:00 | 16:33:30 | 16:40:00 | 16:48:00 | 16:54:30 | 16:56:30 17:07:00 17:15:00 
15:29:30 15:37:30 15:54:00 | 15:56:30 | 16:03:00 | 16:11:30 | 16:18:30 | 16:26:00 16:28:00 | 16:35:30 | 16:42:00 | 16:50:00 | 16:56:30 | 16:58:30 17:16:00 - 

- 15:39:30 15:56:00 | 15:58:30 | 16:05:00 | 16:13:30 | 16:20:30 | 16:28:00 16:30:00 | 16:37:30 | 16:44:00 | 16:52:00 | 16:58:30 | 17:00:30 17:11:00 17:19:00 
15:33:30 15:41:30 15:58:00 | 16:00:30 | 16:07:00 | 16:15:30 | 16:22:30 | 16:30:00 16:32:00 | 16:39:30 | 16:46:00 | 16:54:00 | 17:00:30 | 17:02:30 17:20:00 - 

- 15:43:30 16:00:00 | 16:02:30 | 16:10:00 | 16:18:30 | 16:25:30 | 16:33:00 16:35:00 | 16:42:30 | 16:49:00 | 16:57:00 | 17:03:30 | 17:05:30 17:16:00 17:24:00 
15:37:00 15:45:30 16:02:00 | 16:04:30 | 16:12:00 | 16:20:30 | 16:27:30 | 16:35:00 16:37:00 | 16:44:30 | 16:51:00 | 16:59:00 | 17:05:30 | 17:07:30 17:25:00 - 

- 15:47:30 16:04:00 | 16:06:30 | 16:14:00 | 16:22:30 | 16:29:30 | 16:37:00 16:39:00 | 16:46:30 | 16:53:00 | 17:01:00 | 17:07:30 | 17:09:30 17:20:00 17:28:00 
15:41:00 15:49:30 16:06:00 | 16:08:30 | 16:16:00 | 16:24:30 | 16:31:30 | 16:39:00 16:41:00 | 16:48:30 | 16:55:00 | 17:03:00 | 17:09:30 | 17:11:30 17:29:00 - 

- 15:51:30 16:08:00 | 16:10:30 | 16:18:00 | 16:26:30 | 16:33:30 | 16:41:00 16:43:00 | 16:50:30 | 16:57:00 | 17:05:00 | 17:11:30 | 17:13:30 17:24:00 17:32:00 
15:45:00 15:53:30 16:10:00 | 16:12:30 | 16:20:00 | 16:28:30 | 16:35:30 | 16:43:00 16:45:00 | 16:52:30 | 16:59:00 | 17:07:00 | 17:13:30 | 17:15:30 17:33:00 - 

- 15:55:30 16:12:00 | 16:14:30 | 16:22:00 | 16:30:30 | 16:37:30 | 16:45:00 16:47:00 | 16:54:30 | 17:01:00 | 17:09:00 | 17:15:30 | 17:17:30 17:28:00 17:36:00 
15:49:00 15:57:30 16:14:00 | 16:16:30 | 16:24:00 | 16:32:30 | 16:39:30 | 16:47:00 16:49:00 | 16:56:30 | 17:03:00 | 17:11:00 | 17:17:30 | 17:19:30 17:37:00 - 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-6. Future Baseline (CBTC) Operating Plan – @ Line - Pelham-Lexington Avenue Local 


3 Grand 14 14 Grand 3 
Pelham Avenue- Central Street - Street- | Central Avenue- Pelham 
Bay 138 125 86 - 42 Union Brooklyn | Brooklyn Union -42 86 125 138 Вау 
Рагк Parkchester Street Street Street Street Sq Bridge Bridge Sq Street Street Street Street Parkchester Park 

- 15:59:30 16:16:00 | 16:18:30 | 16:26:00 | 16:34:30 | 16:41:30 | 16:49:00 16:51:00 | 16:58:30 | 17:05:00 | 17:13:00 | 17:19:30 | 17:21:30 17:32:00 17:40:00 
15:53:00 16:01:30 16:18:00 | 16:20:30 | 16:28:00 | 16:36:30 | 16:43:30 | 16:51:00 16:53:00 | 17:00:30 | 17:07:00 | 17:15:00 | 17:21:30 | 17:23:30 17:41:00 - 

- 16:03:30 16:20:00 | 16:22:30 | 16:30:00 | 16:38:30 | 16:45:30 | 16:53:00 16:55:00 | 17:02:30 | 17:09:00 | 17:17:00 | 17:23:30 | 17:25:30 17:36:00 17:44:00 
15:57:00 16:05:30 16:22:00 | 16:24:30 | 16:32:00 | 16:40:30 | 16:47:30 | 16:55:00 16:57:00 | 17:04:30 | 17:11:00 | 17:19:00 | 17:25:30 | 17:27:30 17:45:00 - 

- 16:07:30 16:24:00 | 16:26:30 | 16:34:00 | 16:42:30 | 16:49:30 | 16:57:00 16:59:00 | 17:06:30 | 17:13:00 | 17:21:00 | 17:27:30 | 17:29:30 17:40:00 17:48:00 
16:01:00 16:09:30 16:26:00 | 16:28:30 | 16:36:00 | 16:44:30 | 16:51:30 | 16:59:00 17:01:00 | 17:08:30 | 17:15:00 | 17:23:00 | 17:29:30 | 17:31:30 17:49:00 - 

- 16:11:30 16:28:00 | 16:30:30 | 16:38:00 | 16:46:30 | 16:53:30 | 17:01:00 17:03:00 | 17:10:30 | 17:17:00 | 17:25:00 | 17:31:30 | 17:33:30 17:44:00 17:52:00 
16:05:00 16:13:30 16:30:00 | 16:32:30 | 16:40:00 | 16:48:30 | 16:55:30 | 17:03:00 17:05:00 | 17:12:30 | 17:19:00 | 17:27:00 | 17:33:30 | 17:35:30 17:53:00 - 

- 16:15:30 16:32:00 | 16:34:30 | 16:42:00 | 16:50:30 | 16:57:30 | 17:05:00 17:07:00 | 17:14:30 | 17:21:00 | 17:29:00 | 17:35:30 | 17:37:30 17:48:00 17:56:00 
16:09:00 16:17:30 16:34:00 | 16:36:30 | 16:44:00 | 16:52:30 | 16:59:30 | 17:07:00 17:09:00 | 17:16:30 | 17:23:00 | 17:31:00 | 17:37:30 | 17:39:30 17:57:00 - 

- 16:19:30 16:36:00 | 16:38:30 | 16:46:00 | 16:54:30 | 17:01:30 | 17:09:00 17:11:00 | 17:18:30 | 17:25:00 | 17:33:00 | 17:39:30 | 17:41:30 17:52:00 18:00:00 
16:13:00 16:21:30 16:38:00 | 16:40:30 | 16:48:00 | 16:56:30 | 17:03:30 | 17:11:00 17:13:00 | 17:20:30 | 17:27:00 | 17:35:00 | 17:41:30 | 17:43:30 18:01:00 - 

- 16:23:30 16:40:00 | 16:42:30 | 16:50:00 | 16:58:30 | 17:05:30 | 17:13:00 17:15:00 | 17:22:30 | 17:29:00 | 17:37:00 | 17:43:30 | 17:45:30 17:56:00 18:04:00 
16:17:00 16:25:30 16:42:00 | 16:44:30 | 16:52:00 | 17:00:30 | 17:07:30 | 17:15:00 17:17:00 | 17:24:30 | 17:31:00 | 17:39:00 | 17:45:30 | 17:47:30 18:05:00 - 

- 16:27:30 16:44:00 | 16:46:30 | 16:54:00 | 17:02:30 | 17:09:30 | 17:17:00 17:19:00 | 17:26:30 | 17:33:00 | 17:41:00 | 17:47:30 | 17:49:30 18:00:00 18:08:00 
16:21:00 16:29:30 16:46:00 | 16:48:30 | 16:56:00 | 17:04:30 | 17:11:30 | 17:19:00 17:21:00 | 17:28:30 | 17:35:00 | 17:43:00 | 17:49:30 | 17:51:30 18:09:00 - 

- 16:31:30 16:48:00 | 16:50:30 | 16:58:00 | 17:06:30 | 17:13:30 | 17:21:00 17:23:00 | 17:30:30 | 17:37:00 | 17:45:00 | 17:51:30 | 17:53:30 18:04:00 18:12:00 
16:25:00 16:33:30 16:50:00 | 16:52:30 | 17:00:00 | 17:08:30 | 17:15:30 | 17:23:00 17:25:00 | 17:32:30 | 17:39:00 | 17:47:00 | 17:53:30 | 17:55:30 18:13:00 - 

- 16:35:30 16:52:00 | 16:54:30 | 17:02:00 | 17:10:30 | 17:17:30 | 17:25:00 17:27:00 | 17:34:30 | 17:41:00 | 17:49:00 | 17:55:30 | 17:57:30 18:08:00 18:16:00 
16:29:00 16:37:30 16:54:00 | 16:56:30 | 17:04:00 | 17:12:30 | 17:19:30 | 17:27:00 17:29:00 | 17:36:30 | 17:43:00 | 17:51:00 | 17:57:30 | 17:59:30 18:17:00 - 

- 16:39:30 16:56:00 | 16:58:30 | 17:06:00 | 17:14:30 | 17:21:30 | 17:29:00 17:31:00 | 17:38:30 | 17:45:00 | 17:53:00 | 17:59:30 | 18:01:30 18:12:00 18:20:00 
16:33:00 16:41:30 16:58:00 | 17:00:30 | 17:08:00 | 17:16:30 | 17:23:30 | 17:31:00 17:33:00 | 17:40:30 | 17:47:00 | 17:55:00 | 18:01:30 | 18:03:30 18:21:00 - 

- 16:43:30 17:00:00 | 17:02:30 | 17:10:00 | 17:18:30 | 17:25:30 | 17:33:00 17:35:00 | 17:42:30 | 17:49:00 | 17:57:00 | 18:03:30 | 18:05:30 18:16:00 18:24:00 
16:37:00 16:45:30 17:02:00 | 17:04:30 | 17:12:00 | 17:20:30 | 17:27:30 | 17:35:00 17:37:00 | 17:44:30 | 17:51:00 | 17:59:00 | 18:05:30 | 18:07:30 18:25:00 - 

- 16:47:30 17:04:00 | 17:06:30 | 17:14:00 | 17:22:30 | 17:29:30 | 17:37:00 17:39:00 | 17:46:30 | 17:53:00 | 18:01:00 | 18:07:30 | 18:09:30 18:20:00 18:28:00 
16:41:00 16:49:30 17:06:00 | 17:08:30 | 17:16:00 | 17:24:30 | 17:31:30 | 17:39:00 17:41:00 | 17:48:30 | 17:55:00 | 18:03:00 | 18:09:30 | 18:11:30 18:29:00 - 

- 16:51:30 17:08:00 | 17:10:30 | 17:18:00 | 17:26:30 | 17:33:30 | 17:41:00 17:43:00 | 17:50:30 | 17:57:00 | 18:05:00 | 18:11:30 | 18:13:30 18:24:00 18:32:00 
16:45:00 16:53:30 17:10:00 | 17:12:30 | 17:20:00 | 17:28:30 | 17:35:30 | 17:43:00 17:45:00 | 17:52:30 | 17:59:00 | 18:07:00 | 18:13:30 | 18:15:30 18:33:00 - 

- 16:55:30 17:12:00 | 17:14:30 | 17:22:00 | 17:30:30 | 17:37:30 | 17:45:00 17:47:00 | 17:54:30 | 18:01:00 | 18:09:00 | 18:15:30 | 18:17:30 18:28:00 18:36:00 
16:49:00 16:57:30 17:14:00 | 17:16:30 | 17:24:00 | 17:32:30 | 17:39:30 | 17:47:00 17:49:00 | 17:56:30 | 18:03:00 | 18:11:00 | 18:17:30 | 18:19:30 18:37:00 - 

- 16:59:30 17:16:00 | 17:18:30 | 17:26:00 | 17:34:30 | 17:41:30 | 17:49:00 17:51:00 | 17:58:30 | 18:05:00 | 18:13:00 | 18:19:30 | 18:21:30 18:32:00 18:40:00 
16:53:00 17:01:30 17:18:00 | 17:20:30 | 17:28:00 | 17:36:30 | 17:43:30 | 17:51:00 17:53:00 | 18:00:30 | 18:07:00 | 18:15:00 | 18:21:30 | 18:23:30 18:41:00 - 

- 17:03:30 17:20:00 | 17:22:30 | 17:30:00 | 17:38:30 | 17:45:30 | 17:53:00 17:55:00 | 18:02:00 | 18:08:30 | 18:16:30 | 18:23:00 | 18:25:00 18:35:00 18:43:00 
16:57:00 17:05:30 17:22:00 | 17:24:30 | 17:32:00 | 17:40:30 | 17:47:30 | 17:55:00 17:57:00 | 18:04:00 | 18:10:30 | 18:18:30 | 18:25:00 | 18:27:00 18:44:00 - 

- 17:07:30 17:24:00 | 17:26:30 | 17:34:00 | 17:42:30 | 17:49:30 | 17:57:00 17:59:00 | 18:06:00 | 18:12:30 | 18:20:30 | 18:27:00 | 18:29:00 18:39:00 18:47:00 
17:01:00 17:09:30 17:26:00 | 17:28:30 | 17:36:00 | 17:44:30 | 17:51:30 | 17:59:00 18:01:00 | 18:08:00 | 18:14:30 | 18:22:30 | 18:29:00 | 18:31:00 18:48:00 - 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-6. Future Baseline (CBTC) Operating Plan – @ Line - Pelham-Lexington Avenue Local 


3 Grand 14 14 Grand 3 
Pelham Avenue- Central Street - Street- | Central Avenue- Pelham 
Bay 138 125 86 - 42 Union Brooklyn | Brooklyn Union -42 86 125 138 Bay 
Park Parkchester Street Street Street Street Sq Bridge Bridge Sq Street Street Street Street Parkchester Park 

- 17:11:30 17:28:00 | 17:30:30 | 17:38:00 | 17:46:30 | 17:53:30 | 18:01:00 18:03:00 | 18:10:00 | 18:16:30 | 18:24:30 | 18:31:00 | 18:33:00 18:43:00 18:51:00 
17:05:00 17:13:30 17:30:00 | 17:32:30 | 17:40:00 | 17:48:30 | 17:55:30 | 18:03:00 18:05:00 | 18:12:00 | 18:18:30 | 18:26:30 | 18:33:00 | 18:35:00 18:52:00 - 

- 17:16:30 17:33:00 | 17:35:30 | 17:43:00 | 17:51:30 | 17:58:30 | 18:06:00 18:08:00 | 18:15:00 | 18:21:30 | 18:29:30 | 18:36:00 | 18:38:00 18:48:00 18:56:00 
17:12:00 17:20:30 17:37:00 | 17:39:30 | 17:47:00 | 17:55:30 | 18:02:30 | 18:10:00 18:12:00 | 18:19:00 | 18:25:30 | 18:33:30 | 18:40:00 | 18:42:00 18:59:00 - 

- 17:23:30 17:40:00 | 17:42:30 | 17:50:00 | 17:58:30 | 18:05:30 | 18:13:00 18:15:00 | 18:22:00 | 18:28:30 | 18:36:30 | 18:43:00 | 18:45:00 18:55:00 19:03:00 
17:18:00 17:26:30 17:43:00 | 17:45:30 | 17:53:00 | 18:01:30 | 18:08:30 | 18:16:00 18:18:30 | 18:25:30 | 18:32:00 | 18:40:00 | 18:46:30 | 18:48:30 19:05:30 - 

- 17:30:30 17:47:00 | 17:49:30 | 17:57:00 | 18:05:30 | 18:12:30 | 18:20:00 18:22:30 | 18:29:30 | 18:36:00 | 18:44:00 | 18:50:30 | 18:52:30 19:02:30 19:10:30 
17:26:00 17:34:30 17:51:00 | 17:53:30 | 18:01:00 | 18:09:30 | 18:16:30 | 18:24:00 18:26:30 | 18:33:30 | 18:40:00 | 18:48:00 | 18:54:30 | 18:56:30 19:13:30 - 

- 17:38:30 17:55:00 | 17:57:30 | 18:05:00 | 18:13:30 | 18:20:30 | 18:28:00 18:30:30 | 18:37:30 | 18:44:00 | 18:52:00 | 18:58:30 | 19:00:30 19:10:30 19:18:30 
17:34:30 17:42:30 17:59:00 | 18:01:30 | 18:08:00 | 18:16:30 | 18:23:30 | 18:31:00 18:34:30 | 18:41:30 | 18:48:00 | 18:56:00 | 19:02:30 | 19:04:30 19:21:30 - 

- 17:46:30 18:03:00 | 18:05:30 | 18:12:00 | 18:20:30 | 18:27:30 | 18:35:00 18:38:30 | 18:45:30 | 18:52:00 | 19:00:00 | 19:06:30 | 19:08:30 19:18:30 19:26:30 
17:41:30 17:49:30 18:06:00 | 18:08:30 | 18:15:00 | 18:23:30 | 18:30:30 | 18:38:00 18:42:30 | 18:49:30 | 18:56:00 | 19:04:00 | 19:10:30 | 19:12:30 19:29:30 - 

- 17:53:30 18:10:00 | 18:12:30 | 18:19:00 | 18:27:30 | 18:34:30 | 18:42:00 18:46:30 | 18:53:30 | 19:00:00 | 19:08:00 | 19:14:30 | 19:16:30 19:26:30 19:34:30 
17:49:30 17:57:30 18:14:00 | 18:16:30 | 18:23:00 | 18:31:30 | 18:38:30 | 18:46:00 18:50:30 | 18:57:30 | 19:04:00 | 19:12:00 | 19:18:30 | 19:20:30 19:37:30 - 

- 18:01:30 18:18:00 | 18:20:30 | 18:27:00 | 18:35:30 | 18:42:30 | 18:50:00 18:54:30 | 19:01:30 | 19:07:00 | 19:15:00 | 19:21:30 | 19:23:30 19:33:30 19:41:30 
17:57:30 18:05:30 18:22:00 | 18:24:30 | 18:31:00 | 18:39:30 | 18:46:30 | 18:54:00 18:58:30 | 19:05:30 | 19:11:00 | 19:19:00 | 19:25:30 | 19:27:30 19:44:30 - 

- 18:09:30 18:26:00 | 18:28:30 | 18:35:00 | 18:43:30 | 18:50:30 | 18:58:00 19:02:30 | 19:09:30 | 19:15:00 | 19:23:00 | 19:29:30 | 19:31:30 19:41:30 19:49:30 
18:05:30 18:13:30 18:30:00 | 18:32:30 | 18:39:00 | 18:47:30 | 18:54:30 | 19:02:00 19:06:30 | 19:13:30 | 19:19:00 | 19:27:00 | 19:33:30 | 19:35:30 19:52:30 - 

- 18:17:30 18:34:00 | 18:36:30 | 18:43:00 | 18:51:30 | 18:58:30 | 19:06:00 19:10:30 | 19:17:30 | 19:23:00 | 19:31:00 | 19:37:30 | 19:39:30 19:49:30 19:57:30 
18:13:30 18:21:30 18:38:00 | 18:40:30 | 18:47:00 | 18:55:30 | 19:02:30 | 19:10:00 19:14:30 | 19:21:30 | 19:27:00 | 19:35:00 | 19:41:30 | 19:43:30 20:00:30 - 

- 18:25:30 18:42:00 | 18:44:30 | 18:51:00 | 18:59:30 | 19:06:30 | 19:14:00 19:18:30 | 19:25:30 | 19:31:00 | 19:39:00 | 19:45:30 | 19:47:30 19:57:30 20:05:30 
18:21:30 18:29:30 18:46:00 | 18:48:30 | 18:55:00 | 19:03:30 | 19:10:30 | 19:18:00 19:22:30 | 19:29:30 | 19:35:00 | 19:43:00 | 19:49:30 | 19:51:30 20:08:30 - 

- 18:33:30 18:50:00 | 18:52:30 | 18:59:00 | 19:07:30 | 19:14:30 | 19:22:00 19:26:30 | 19:33:30 | 19:39:00 | 19:47:00 | 19:53:30 | 19:55:30 20:05:30 20:13:30 
18:29:30 18:37:30 18:54:00 | 18:56:30 | 19:03:00 | 19:11:30 | 19:18:30 | 19:26:00 19:30:30 | 19:37:30 | 19:43:00 | 19:51:00 | 19:57:30 | 19:59:30 20:16:30 - 

- 18:42:00 18:58:00 | 19:00:30 | 19:07:00 | 19:15:30 | 19:21:30 | 19:29:00 19:33:30 | 19:40:30 | 19:46:00 | 19:54:00 | 20:00:30 | 20:02:30 20:12:30 20:20:30 
18:38:00 18:46:00 19:02:00 | 19:04:30 | 19:11:00 | 19:19:30 | 19:25:30 | 19:33:00 19:37:30 | 19:44:30 | 19:50:00 | 19:58:00 | 20:04:30 | 20:06:30 20:23:30 - 

- 18:50:30 19:06:30 | 19:09:00 | 19:15:30 | 19:24:00 | 19:30:00 | 19:37:30 19:42:00 | 19:49:00 | 19:54:30 | 20:02:30 | 20:09:00 | 20:11:00 20:21:00 20:29:00 
18:47:00 18:55:00 19:11:00 | 19:13:30 | 19:20:00 | 19:28:30 | 19:34:30 | 19:42:00 19:46:30 | 19:53:30 | 19:59:00 | 20:07:00 | 20:13:30 | 20:15:30 20:32:30 - 

- 18:59:30 19:15:30 | 19:18:00 | 19:24:30 | 19:33:00 | 19:39:00 | 19:46:30 19:51:00 | 19:58:00 | 20:03:30 | 20:11:30 | 20:18:00 | 20:20:00 20:30:00 20:38:00 
18:56:00 19:04:00 19:20:00 | 19:22:30 | 19:29:00 | 19:37:30 | 19:43:30 | 19:51:00 19:55:30 | 20:02:30 | 20:08:00 | 20:16:00 | 20:22:30 | 20:24:30 20:41:30 - 

- 19:08:30 19:24:30 | 19:27:00 | 19:33:30 | 19:42:00 | 19:48:00 | 19:55:30 | 20:00:00 | 20:07:00 | 20:12:30 | 20:20:30 | 20:27:00 | 20:29:00 20:39:00 20:47:00 
19:05:00 19:13:00 19:29:00 | 19:31:30 | 19:38:00 | 19:46:30 | 19:52:30 | 20:00:00 | 20:04:30 | 20:11:30 | 20:17:00 | 20:25:00 | 20:31:30 | 20:33:30 20:50:30 20:58:30 

- 19:17:30 19:33:30 | 19:36:00 | 19:42:30 | 19:51:00 | 19:57:00 | 20:04:30 | 20:09:00 | 20:16:00 | 20:21:30 | 20:29:30 | 20:36:00 | 20:38:00 20:48:00 20:56:00 
19:14:30 19:22:30 19:38:30 | 19:41:00 | 19:47:30 | 19:56:00 | 20:02:00 | 20:09:30 | 20:14:00 | 20:21:00 | 20:26:30 | 20:34:30 | 20:41:00 | 20:43:00 21:00:00 - 

- 19:27:30 19:43:30 | 19:46:00 | 19:52:30 | 20:01:00 | 20:07:00 | 20:14:30 | 20:19:00 | 20:26:00 | 20:31:30 | 20:39:30 | 20:46:00 | 20:48:00 20:58:00 21:06:00 
19:24:30 19:32:30 19:48:30 | 19:51:00 | 19:57:30 | 20:06:00 | 20:12:00 | 20:19:30 | 20:24:00 | 20:31:00 | 20:36:30 | 20:44:30 | 20:51:00 | 20:53:00 21:10:00 21:18:00 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.2-6. Future Baseline (CBTC) Operating Plan – @ Line - Pelham-Lexington Avenue Local 


3 Grand 14 14 Grand 3 
Pelham Avenue- Central Street - Street- | Central Avenue- Pelham 
Bay 138 125 86 - 42 Union Brooklyn | Brooklyn Union -42 86 125 138 Bay 
Park Parkchester Street Street Street Street Sq Bridge Bridge Sq Street Street Street Street Parkchester Park 
- 19:37:30 19:53:30 | 19:56:00 | 20:02:30 | 20:11:00 | 20:17:00 | 20:24:30 | 20:29:00 | 20:36:00 | 20:41:30 | 20:49:30 | 20:56:00 | 20:58:00 21:15:00 21:23:00 
19:34:30 19:42:30 19:58:30 | 20:01:00 | 20:07:30 | 20:16:00 | 20:22:00 | 20:29:30 | 20:34:00 | 20:41:00 | 20:46:30 | 20:54:30 | 21:01:00 | 21:03:00 21:20:00 - 
- 19:47:30 20:03:30 | 20:06:00 | 20:12:30 | 20:21:00 | 20:27:00 | 20:34:30 | 20:39:00 | 20:46:00 | 20:51:30 | 20:59:30 | 21:06:00 | 21:08:00 21:25:00 21:33:00 
19:44:30 19:52:30 20:08:30 | 20:11:00 | 20:17:30 | 20:26:00 | 20:32:00 | 20:39:30 | 20:44:00 | 20:51:00 | 20:56:30 | 21:04:30 | 21:11:00 | 21:13:00 21:30:00 21:38:00 
- 19:57:30 20:13:30 | 20:16:00 | 20:22:30 | 20:31:00 | 20:37:00 | 20:44:30 | 20:49:00 | 20:56:00 | 21:01:30 | 21:09:30 | 21:16:00 | 21:18:00 21:35:00 21:43:00 
19:54:30 20:02:30 20:18:30 | 20:21:00 | 20:27:30 | 20:36:00 | 20:42:00 | 20:49:30 | 20:54:00 | 21:01:00 | 21:06:30 | 21:14:30 | 21:21:00 | 21:23:00 21:40:00 21:48:00 
- 20:07:30 20:23:30 | 20:26:00 | 20:32:30 | 20:41:00 | 20:47:00 | 20:54:30 | 20:59:00 | 21:06:00 | 21:11:30 | 21:19:30 | 21:26:00 | 21:28:00 21:45:00 21:53:00 
20:04:30 20:12:30 20:28:30 | 20:31:00 | 20:37:30 | 20:46:00 | 20:52:00 | 20:59:30 | 21:04:00 | 21:11:00 | 21:16:30 | 21:24:30 | 21:31:00 | 21:33:00 21:50:00 21:58:00 
- 20:17:30 20:33:30 | 20:36:00 | 20:42:30 | 20:51:00 | 20:57:00 | 21:04:30 | 21:09:00 | 21:16:00 | 21:21:30 | 21:29:30 | 21:36:00 | 21:38:00 21:55:00 22:03:00 
20:14:30 20:22:30 20:38:30 | 20:41:00 | 20:47:30 | 20:56:00 | 21:02:00 | 21:09:30 | 21:14:00 | 21:21:00 | 21:26:30 | 21:34:30 | 21:41:00 | 21:43:00 22:00:00 22:08:00 
- 20:27:30 20:43:30 | 20:46:00 | 20:52:30 | 21:01:00 | 21:07:00 | 21:14:30 | 21:19:00 | 21:26:00 | 21:31:30 | 21:39:30 | 21:46:00 | 21:48:00 22:05:00 22:13:00 
20:24:30 20:32:30 20:48:30 | 20:51:00 | 20:57:30 | 21:06:00 | 21:12:00 | 21:19:30 | 21:24:00 | 21:31:00 | 21:36:30 | 21:44:30 | 21:51:00 | 21:53:00 22:10:00 22:18:00 
- 20:37:30 20:53:30 | 20:56:00 | 21:02:30 | 21:11:00 | 21:17:00 | 21:24:30 | 21:29:00 | 21:36:00 | 21:41:30 | 21:49:30 | 21:56:00 | 21:58:00 22:15:00 22:23:00 
20:34:30 20:42:30 20:58:30 | 21:01:00 | 21:07:30 | 21:16:00 | 21:22:00 | 21:29:30 | 21:34:00 | 21:41:00 | 21:46:30 | 21:54:30 | 22:01:00 | 22:03:00 22:20:00 22:28:00 
- 20:48:30 21:04:30 | 21:07:00 | 21:13:30 | 21:22:00 | 21:28:00 | 21:35:30 | 21:40:00 | 21:47:00 | 21:52:30 | 22:00:30 | 22:07:00 | 22:09:00 22:26:00 22:34:00 
20:46:30 20:54:30 21:10:30 | 21:13:00 | 21:19:30 | 21:28:00 | 21:34:00 | 21:41:30 | 21:46:00 | 21:53:00 | 21:58:30 | 22:06:30 | 22:13:00 | 22:15:00 22:32:00 22:40:00 
- 21:00:30 21:16:30 | 21:19:00 | 21:25:30 | 21:34:00 | 21:40:00 | 21:47:30 | 21:52:00 | 21:59:00 | 22:04:30 | 22:12:30 | 22:19:00 | 22:21:00 22:38:00 22:46:00 
20:58:30 21:06:30 21:22:30 | 21:25:00 | 21:31:30 | 21:40:00 | 21:46:00 | 21:53:30 | 21:58:00 | 22:05:00 | 22:10:30 | 22:18:30 | 22:25:00 | 22:27:00 22:44:00 22:52:00 
- 21:13:30 21:29:30 | 21:32:00 | 21:38:30 | 21:47:00 | 21:53:00 | 22:00:30 | 22:05:00 | 22:12:00 | 22:17:30 | 22:25:30 | 22:32:00 | 22:34:00 22:51:00 22:59:00 
21:12:30 21:20:30 21:36:30 | 21:39:00 | 21:45:30 | 21:54:00 | 22:00:00 | 22:07:30 | 22:12:00 | 22:19:00 | 22:24:30 | 22:32:30 | 22:39:00 | 22:41:00 22:58:00 23:06:00 
- 21:27:30 21:43:30 | 21:46:00 | 21:52:30 | 22:01:00 | 22:07:00 | 22:14:30 | 22:19:00 | 22:26:00 | 22:31:30 | 22:39:30 | 22:46:00 | 22:48:00 23:05:00 23:13:00 
21:27:00 21:35:00 21:51:00 | 21:53:30 | 22:00:00 | 22:08:30 | 22:14:30 | 22:22:00 | 22:26:30 | 22:33:30 | 22:39:00 | 22:47:00 | 22:53:30 | 22:55:30 23:12:30 23:20:30 
21:35:00 21:43:00 21:59:00 | 22:01:30 | 22:08:00 | 22:16:30 | 22:22:30 | 22:30:00 | 22:34:30 | 22:41:30 | 22:47:00 | 22:55:00 | 23:01:30 | 23:03:30 23:20:30 23:28:30 
21:43:00 21:51:00 22:07:00 | 22:09:30 | 22:16:00 | 22:24:30 | 22:30:30 | 22:38:00 | 22:42:30 | 22:49:30 | 22:55:00 | 23:03:00 | 23:09:30 | 23:11:30 23:28:30 23:36:30 
21:51:00 21:59:00 22:15:00 | 22:17:30 | 22:24:00 | 22:32:30 | 22:38:30 | 22:46:00 | 22:50:30 | 22:57:30 | 23:03:00 | 23:11:00 | 23:17:30 | 23:19:30 23:36:30 23:44:30 
21:59:00 22:07:00 22:23:00 | 22:25:30 | 22:32:00 | 22:40:30 | 22:46:30 | 22:54:00 | 22:58:30 | 23:05:30 | 23:11:00 | 23:19:00 | 23:25:30 | 23:27:30 23:44:30 23:52:30 
22:07:00 22:15:00 22:31:00 | 22:33:30 | 22:40:00 | 22:48:30 | 22:54:30 | 23:02:00 | 23:06:30 | 23:13:30 | 23:19:00 | 23:27:00 | 23:33:30 | 23:35:30 23:52:30 24:00:30 
22:15:00 22:23:00 22:39:00 | 22:41:30 | 22:48:00 | 22:56:30 | 23:02:30 | 23:10:00 | 23:17:00 | 23:24:00 | 23:29:30 | 23:37:30 | 23:44:00 | 23:46:00 24:03:00 24:11:00 
22:23:00 22:31:00 22:47:00 | 22:49:30 | 22:56:00 | 23:04:30 | 23:10:30 | 23:18:00 | 23:29:00 | 23:36:00 | 23:41:30 | 23:49:30 | 23:56:00 | 23:58:00 24:15:00 24:23:00 
22:33:00 22:41:00 22:57:00 | 22:59:30 | 23:06:00 | 23:14:30 | 23:20:30 | 23:28:00 | 23:41:00 | 23:48:00 | 23:53:30 | 24:01:30 | 24:08:00 | 24:10:00 24:27:00 24:35:00 
22:43:00 22:51:00 23:07:00 | 23:09:30 | 23:16:00 | 23:24:30 | 23:30:30 | 23:38:00 | 23:51:00 | 23:58:00 | 24:03:30 | 24:11:30 | 24:18:00 | 24:20:00 24:37:00 24:45:00 
22:53:00 23:01:00 23:17:00 | 23:19:30 | 23:26:00 | 23:34:30 | 23:40:30 | 23:48:00 | 24:01:00 | 24:08:00 | 24:13:30 | 24:21:30 | 24:28:00 | 24:30:00 24:47:00 24:55:00 
23:03:00 23:11:00 23:27:00 | 23:29:30 | 23:36:00 | 23:44:30 | 23:50:30 | 23:58:00 | 24:11:00 | 24:18:00 | 24:23:30 | 24:31:30 | 24:38:00 | 24:40:00 24:57:00 25:05:00 
23:13:00 23:21:00 23:37:00 | 23:39:30 | 23:46:00 | 23:54:30 | 24:00:30 | 24:08:00 | 24:21:00 | 24:28:00 | 24:33:30 | 24:41:30 | 24:48:00 | 24:50:00 25:07:00 25:15:00 
23:23:00 23:31:00 23:47:00 | 23:49:30 | 23:56:00 | 24:04:30 | 24:10:30 | 24:18:00 | 24:31:00 | 24:38:00 | 24:43:30 | 24:51:30 | 24:58:00 | 25:00:00 25:17:00 25:25:00 
23:33:00 23:41:00 23:57:00 | 23:59:30 | 24:06:00 | 24:14:30 | 24:20:30 | 24:28:00 | 24:41:00 | 24:48:00 | 24:53:30 | 25:01:30 | 25:08:00 | 25:10:00 25:27:00 25:35:00 
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APPENDICES TO FUTURE BASELINE (СВТС) TECHNICAL MEMORANDUM 


Table G.2-6. Future Baseline (CBTC) Operating Plan - @ Line - Pelham-Lexington Avenue Local 


3 Grand 14 14 Grand 3 
Pelham Avenue- Central Street - Street- | Central Avenue- Pelham 
Bay 138 125 86 - 42 Union Brooklyn | Brooklyn Union -42 86 125 138 Bay 
Park Parkchester Street Street Street Street Sq Bridge Bridge Sq Street Street Street Street Parkchester Park 


23:43:00 23:51:00 24:07:00 | 24:09:30 | 24:16:00 | 24:24:30 | 24:30:30 | 24:38:00 | 24:51:00 | 24:58:00 | 25:03:30 | 25:11:30 | 25:18:00 | 25:20:00 25:37:00 25:45:00 
23:54:00 24:02:00 24:18:00 | 24:20:30 | 24:27:00 | 24:35:30 | 24:41:30 | 24:49:00 | 25:03:00 | 25:10:00 | 25:15:30 | 25:23:30 | 25:30:00 | 25:32:00 25:49:00 25:57:00 
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6.3  CBTC Network Capacity and Peak Simulated Service 
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С.3.1 CBTC Network Capacity and Morning Peak Simulated Service 


APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.3-1. CBTC Network Capacity and Morning Peak Simulated Service 


- сч со > $2 
8 I 8 I 8 т | чт 5 Ес 
Е Ë È = ? Е | PR] а | 28 

8 8 8 $ | 28 

Line Track Dir |From Station To Station 
Broadway BB1 S |Van Cortlandt Park/242 Street 238 Street 9 15 15 26 58% 
Broadway BB4 М 1238 Street Van Cortlandt Park/ 242 Street e 15 15 26 58% 
Broadway BB1 S 1238 Street Dyckman Street 9 25 25 36 69% 
Broadway BB4 N |Бусктап Street 238 Street 9 25 25 36 69% 
Broadway BB1 S |Dyckman Street 145 Street 9 25 25 36 69% 
Broadway BB4 М 1145 Street Dyckman Street 9 25 25 36 69% 
Broadway BB1 $ 1145 Street 137 Street 9 25 25 36 69% 
Broadway BB4 М 1137 Street 145 Street 9 27 27 36 75% 
Broadway BB1 S 1137 Street 103 Street 9 30 30 36 83% 
Broadway BB4 М |103 Street 137 Street ® 30 30 36 83% 
Broadway BB1/B1 S 1103 Street Times Sq/42 Street 0 30 30 36 83Yo 
Broadway B4/BB4 N |Тітев 54/42 Street 103 Street 9 30 30 36 83% 
7th Avenue V1 S |Тітев 54/42 Street Chambers Street 9 30 30 36 83% 
7th Avenue V4 N |Сһатрегв Street Times Sq/42 Street 9 30 30 36 83% 
7th Avenue МАЛА S [Chambers Street South Ferry Terminal 9 30 30 36 83% 
7th Avenue V4IV4A N [South Ferry Terminal Chambers Street 9 30 30 36 83% 
Lenox Avenue F1 $ |Harlem/148 Street 145 Street e 13 13 16 81% 
Lenox Avenue F4 М 1145 Street Harlem/148 Street [3] 14 14 16 88% 
Lenox Avenue F1 5 |145 Street 142 Street Jct [3] 13 13 36 36% 
Lenox Avenue F4 М 1142 Street Jct 145 Street 9 14 14 18 78% 
Lenox Avenue F2 S 1142 Street Jct Central Park North (110 Street) од 27 27 36 75% 
Lenox Avenue F3 N [Central Park North (110 Street) 142 Street Jct од 27 27 36 75% 
Lenox Avenue F2 S [Central Park North (110 Street) 103 Street од 27 27 36 75% 
Lenox Avenue F3 М 1103 Street Central Park North (110 Street) 00 27 27 36 75% 
Broadway F2/B2 S 1103 Street Times Sq/42 Street од 27 27 36 75% 
Broadway B3/F3 N |Times 54/42 Street 103 Street од 27 27 36 75% 
7th Avenue V2 S |Тітев 54/42 Street Chambers Street од 27 27 36 75% 
7th Avenue V3 N [Chambers Street Times Sq/42 Street од 27 27 36 75% 
7th Avenue K2 S Chambers Street Park PI 00 | 27 27 36 75% 
7th Avenue K3 М Park PI Chambers Street 00 | 27 27 36 75% 
Clark Street K2 S |Park PI Fulton Street 00 | 27 27 36 75% 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.3-1. CBTC Network Capacity and Morning Peak Simulated Service 


- N e > T> 
8 т 5 т 5 т | вт = ЕС 
z Ë È Е 2 |Ë ÉE 8 | 38 
8 8 8 8 | $8 
Line Track Dir |From Station To Station 

Clark Street K3 N Fulton Street Park PI 00 | 27 27 36 75% 
Clark Street K2 S Fulton Street Hoyt Street 00 | 27 27 36 75% 
7th Avenue K3 N Hoyt Street Fulton Street 00 | 27 27 36 75% 
Eastern Parkway E1 S |Hoyt Street Franklin Avenue 00 | 27 27 36 75% 
Eastern Parkway E4 N [Franklin Avenue Hoyt Street ӨӨ | 27 27 36 75% 
Eastern Parkway E1 S |Franklin Avenue Nostrand Jct 00 | 27 27 36 75% 
Eastern Parkway E4 N |№оѕігапа Jct Franklin Avenue 00 | 27 27 36 75% 
Eastern Parkway E1 S |Мовігапа Jct Van Siclen Avenue e 14 14 36 39% 
Eastern Parkway Е4 М [Van Siclen Avenue Nostrand Avenue 6 14 14 36 39% 
Eastern Parkway E1 S |Уап Siclen Avenue New Lots Avenue [3] 14 14 23 6196 
Eastern Parkway Е4 М |New Lots Avenue Van Siclen Avenue e 14 14 23 6196 
White Plains Road м2 $ |Wakefield/241 Street Nereid Avenue e 13 13 21 62% 
White Plains Road W3 N [Nereid Avenue Wakefield/241 Street в 13 13 21 62% 
White Plains Road W2 S |М№Мегеіа Avenue Bronx Park East о 13 4 17 36 47% 
White Plains Road W3 М |Вгопх Park East Nereid Avenue е 13 13 36 3690 
White Plains Road м2 S |Вгопх Park East E 180 Street о 13 4 17 36 47% 
White Plains Road W3 М [Е 180 Street Bronx Park East в 13 13 36 36% 
1. w2 S |E 180 Street West Farms Sq/E Tremont Avenue | O | 13 13 36 3696 
White Plain Rd | WM | S |E 180 Street Е етот Aventis о |" M | зе | з% 
а меден, w3 N West Farms Sq/E Tremont Avenue |E 180 Street ө з, © 10 23 36 64% 
A F2 S |West Farms Sq/E Tremont Avenue |3 Avenue/149 Street е 1 13 36 36% 
Me ed FM S |West Farms Sq/E Tremont Avenue |3 Avenue/149 Street о |! 11 36 31% 
2. F3 № |3 Avenue/149 Street West Farms Sq/E Tremont Avenue | O | 13 | © 10 23 36 64% 
Lenox Avenue F2 S |3 Ауепие/149 Street 149 Street/Grand Concourse о 13 (5) 11 24 24 100% 
Lenox Avenue F3 М 1149 Street/Grand Concourse 3 Avenue/149 Street (2) 13 [5] 10 23 24 9696 
Lenox Avenue F2 S 1149 Street/Grand Concourse 142 Street Jct е 13 13 18 7296 
Lenox Avenue F3 М |142 Street Jct 149 Street/Grand Concourse е 13 13 18 7296 
Eastern Parkway E1 S  Nostrand Jct Nostrand Jct 00 | 27 о 10 37 36 103% 
Eastern Parkway E4 N [Nostrand Jct Nostrand Jct е 13 е 14 о 10 37 36 103% 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.3-1. CBTC Network Capacity and Morning Peak Simulated Service 


- N e > T> 
8 т 5 т 9 t | BE 5 Ес 

E ES) 2 = E Е|ЗЕ)| E | ва 

8 8 8 $ | 26 

Line Track Dir |From Station To Station 
Nostrand Avenue D2 S |Мовігапа Jct Newkirk Avenue [2] 13 o 10 23 23 10096 
Nostrand Avenue D3 М |Мемкик Avenue Nostrand Jct e 13 o 10 23 23 100% 
Мовігапа Ауепие 02 S |Newkirk Avenue Flatbush Avenue/Brooklyn College о 13 о 10 23 31 74% 
Nostrand Avenue D3 N [Flatbush Avenue/Brooklyn College |Newkirk Avenue е 13 о 10 23 31 7490 
Чеготе Ауепие Ј1 S |Woodlawn Mosholu Pkwy о 21 21 26 81% 
Jerome Avenue Ј4 М |Мозпош Pkwy Woodlawn о 21 21 26 81% 
Jerome Avenue J1 s |Mosholu Pkwy 1. ps о |21 21 26 81% 
Jerome Avenue Ј4 N [Bedford Park Blvd/Lehman College |Mosholu Pkwy о 21 21 26 81% 
Jerome Avenue J1 S |Ведгога Park Blvd/Lehman College |149 Street/Grand Concourse о 21 21 36 58% 
Jerome Avenue Ј4 М 1149 Street/Grand Concourse Bedford Park Blvd/Lehman College о 21 21 36 58% 
Jerome Avenue J1 S 1149 Street/Grand Concourse 138 Street/Grand Concourse о 21 21 36 58% 
Jerome Avenue Ј4 N [North of 138 Street 149 Street/Grand Concourse о 21 21 36 58% 
Lexington Avenue Ј4 М |138 Street/Grand Concourse North of 138 Street 00 30 30 36 83% 
Lexington Avenue L3 М 1125 Street 138 Street/Grand Concourse од 30 30 36 83% 
Lexington Avenue L2 S |116 Street 110 Street ӨӨ | 30 30 36 83% 
Lexington Avenue L2 S |110 Street 103 Street ӨӨ | 30 30 36 83% 
Lexington Avenue L2 S |103 Street 51 Street ӨӨ | 30 30 36 83% 
Lexington Avenue L3 N |51 Street 125 Street ӨӨ | 30 30 36 83% 
Lexington Avenue E2 S 151 Street Grand Central/42 Street од 30 30 36 83% 
Lexington Avenue MM2 S [Grand Central/42 Street 14 Street/Union Sq од 30 30 30 100% 
Lexington Avenue L3 N [Grand Central/42 Street 51 Street од 30 30 30 100% 
Lexington Avenue MM2 $ |14Street/Union Sq Brooklyn Bridge од 30 30 30 100% 
Lexington Avenue MM3 М |14 Street/Union Sq Grand Central/42 Street 00 30 30 30 100% 
Lexington Avenue M2 S Brooklyn Bridge Bowling Green ӨӨ | 30 30 36 83% 
Lexington Avenue MM3 N {Brooklyn Bridge 14 Street/Union Sq од 30 30 30 100% 
Lexington Avenue M3 N ` [Bowling Green Brooklyn Bridge ӨӨ | 30 30 36 83% 
Lexington Avenue M2 S ` [Bowling Green Hoyt Street ӨӨ | 30 30 36 83% 
Eastern Parkway M3 N Hoyt Street Bowling Green ӨӨ | 30 30 36 83% 
Eastern Parkway E2 S |Hoyt Street Franklin Avenue ӨӨ | 30 30 36 83% 
Eastern Parkway E3 N |Franklin Avenue Hoyt Street ӨӨ | 30 30 36 83% 
Eastern Parkway E2 S |Franklin Avenue Nostrand Jct ӨӨ | 30 30 36 83% 
Eastern Parkway E3 N [Nostrand Jct Franklin Avenue ӨӨ | 30 30 36 83% 
IRT CAPACITY STUDY ФО ОООО O LINES JULY 2020 


Page G-81 


APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.3-1. CBTC Network Capacity and Morning Peak Simulated Service 


- N e > T> 
8 I 8 I 8 т | чт с ЕС 
ЕЗ | š Ê | Z |R | eR) В | 38 
8 8 8 $ | 26 
Line Track Dir |From Station To Station 

Eastern Parkway E2 S |Мовігапа Jct Nostrand Avenue о 20 20 36 56% 
Eastern Parkway E3 М |Мовігапа Avenue Nostrand Jct о 20 20 36 56% 
Eastern Parkway E2 5 |Мовігапа Avenue Crown Hts/Utica Avenue о 20 20 27 74% 
Eastern Parkway E3 N [Crown Hts/Utica Avenue Kingston Avenue о 20 20 27 74% 
Dyre Avenue Y1 S |Eastchester/Dyre Avenue Baychester Avenue o 8 8 29 28% 
Dyre Avenue Y2 М |Baychester Avenue Eastchester/Dyre Avenue 9 10 10 29 34% 
Dyre Avenue Y1 S |Ваусһевіег Avenue Morris Park 9 8 8 36 22% 
Dyre Avenue Y2 N Morris Park Baychester Avenue 9 10 10 36 28% 
Dyre Avenue Y1 S |Могіѕ Park E 180 Street 9 8 8 36 22% 
Dyre Avenue ¥2 N ЈЕ 180 Street Morris Park 9 10 10 36 28% 
Dyre Avenue J1A S 1149 Street/ Grand Concourse North of 138 Street 9 11 11 18 61% 
Dyre Avenue J4A М 1138 Street/Grand Concourse 149 Street/Grand Concourse o 10 10 18 56% 
Lexington Avenue J1 S |Могіһ of 138 Street 138 Street/Grand Concourse 9 11 11 18 61% 
Рећат P2 S |Рећат Bay Park Westchester Sq/E Tremont Avenue 9 17 17 28 61% 
Рећат РЗ N [Westchester Sq/E Tremont Avenue |Pelham Bay Park 9 15 15 28 54% 
Рећат P2 S |М/евісһевіег Sq/E Tremont Avenue [Castle Hill Avenue 9 17 17 36 47% 
Рећат РЗ N [Castle Hill Avenue Westchester Sq/E Tremont Avenue 9 30 30 36 83% 
Pelham PM co Castle Hill Avenue ( з 13 36 36% 
Pelham P2 S [Castle Hill Avenue Brook Avenue 9 15 15 36 42% 
Рећат РЗ М |Вгоок Avenue Castle Hill Avenue [6] 30 30 36 83% 
Рећат РМ S |Castle Hill Avenue Brook Avenue [6] 15 15 36 42% 
Рећат P2 S Brook Avenue 3 Avenue/138 Street [6] 15 15 36 42% 
Рећат РЗ М |3 Ауепие/138 Street Вгоок Ауепие о 30 30 36 83% 
Рећат РМ S Brook Avenue 3 Avenue/138 Street 9 15 15 36 42% 
Lexington Avenue L2 5 |3 Ауепие/138 Street 125 Street [6] 30 30 36 83% 
Lexington Avenue L3A М 1125 Street 3 Avenue/138 Street [6] 30 30 36 83% 
Lexington Avenue L1 5 |125 Street 116 Street 9 30 30 36 83% 
Lexington Avenue L1 S |116 Street 51 Street 9 30 30 36 83% 
Lexington Avenue L4 М |51 Street 125 Street 9 30 30 36 83% 
Lexington Avenue L1 $ |51 Street Grand Central/42 Street 9 30 30 36 83% 
Lexington Avenue L4 N [Grand Central/42 Street 51 Street 9 30 30 36 83% 
Lexington Avenue L1 S Grand Central/42 Street Grand Central South Interlocking 9 30 30 36 83% 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.3-1. CBTC Network Capacity and Morning Peak Simulated Service 


3 || 8 | z 8 Ez | Š | ЕЗ 
= Ë + Е = | Е КЁ, а | 58 
Ф Ф Ф © © 
Ф Ф Ф о > Ò 
Line Track Dir |From Station To Station 

Lexington Avenue MM4 М 114 Street/Union Sq Grand Central/42 Street (6) 30 30 36 83% 
Lexington Avenue MM1 S ` [Grand Central South Interlocking 14 Street/Union Sq (6) 30 30 36 83% 
Lexington Avenue MM1 $ |14Street/Union Sq Brooklyn Bridge (6) 30 30 36 83% 
Lexington Avenue MM4 N [Brooklyn Bridge 14 Street/Union Sq 9 30 30 36 83% 
Lexington Avenue ML S Brooklyn Bridge South Brooklyn Bridge North 9 30 30 30 100% 
42nd Street Shuttle? MMS1 S/N |Times Sq Shuttle Grand Central Shuttle [S] 10 10 10 10096 
42nd Street Shuttle? MMS4 S/N |Times Sq Shuttle Grand Central Shuttle [S] 10 10 10 10096 

Note: 


1. Capacity is shown on a segment-specific basis. Available capacity may not be usable given constraints elsewhere in the network for a given service. 
2. Times Sq-Grand Central service delivery and capacity reflect one-way operation. Bidirectional service delivery on each track is double the train volumes shown. 


IRT CAPACITY STUDY QOO OG O О LINES JULY 2020 
Page G-83 


G.3.2 CBTC Network Capacity and Evening Peak Simulated Service 


APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.3-2. CBTC Network Capacity and Evening Peak Simulated Service 


% % % = = oF 
9 Ir 9 Ir 9 Ir SI 5 Ес 
2 |“ 2 a 2 a | ба s 38 
Ф Ф Ф = б 0 6 
Ф Ф Ф Ò >o 
Line Track Dir |From Station To Station 

Broadway BB1 S |Уап Cortlandt Park/242 Street 238 Street (1) 18 18 26 69% 
Broadway BB4 М |238 Street Van Cortlandt Park/ 242 Street 9 18 18 26 69% 
Broadway BB1 S 1238 Street Dyckman Street 9 26 26 36 72% 
Broadway BB4 N |Dyckman Street 238 Street 0 26 26 36 72% 
Broadway BB1 S |Dyckman Street 145 Street (1) 26 26 36 72% 
Broadway BB4 М |145 Street Dyckman Street (1) 26 26 36 72% 
Broadway BB1 5 |145 Street 137 Street 9 26 26 36 72% 
Broadway BB4 N |137 Street 145 Street 9 26 26 36 72% 
Broadway BB1 S |137 Street 103 Street (1) 30 30 36 83% 
Broadway BB4 N |103 Street 137 Street 9 30 30 36 83% 
Broadway BB1/B1 5 |103 Street Times 54/42 Street 9 30 30 36 83% 
Broadway B4/BB4 N |Times Sq/42 Street 103 Street (1) 30 30 36 83% 
7th Avenue V1 S [Times 54/42 Street Chambers Street (1) 30 30 36 83% 
7th Avenue V4 N |Chambers Street Times Sq/42 Street о 30 30 36 83% 
7th Avenue МАЛА S [Chambers Street South Ferry Terminal (1) 30 30 36 83% 
7th Avenue V4IV4A N [South Ferry Terminal Chambers Street 0 30 30 36 83Yo 
Lenox Avenue F1 S |Harlem/148 Street 145 Street Ө 13 13 16 81% 
Lenox Avenue F4 М |145 Street Harlem/148 Street Ө 13 13 16 81% 
Lenox Avenue F1 S |145 Street 142 Street Jct [3] 13 13 36 36% 
Lenox Avenue F4 М |142 Street Jct 145 Street Ө 13 13 18 72% 
Lenox Avenue F2 S |142 Street Jct Central Park North (110 Street) 00 26 26 36 72% 
Lenox Avenue F3 N [Central Park North (110 Street) 142 Street Jct 00 26 26 36 72% 
Lenox Avenue F2 $ [Central Park North (110 Street) 103 Street 00 26 26 36 72% 
Lenox Avenue F3 N |103 Street Central Park North (110 Street) 00 26 26 36 72% 
Broadway F2/B2 S |103 Street Times Sq/42 Street 00 26 26 36 72% 
Broadway B3/F3 N |Times Sq/42 Street 103 Street 00 26 26 36 72% 
7th Avenue V2 S |Тітев 54/42 Street Chambers Street oo 26 26 36 72% 
7th Avenue V3 N |Chambers Street Times Sq/42 Street 00 26 26 36 72% 
7th Avenue K2 S |Chambers Street Park Street 00 | 26 26 36 7296 
7th Avenue K3 N |Рагк Street Chambers Street 00 | 26 26 36 72% 
Clark Street K2 S |Park Street Fulton Street 00 | 26 26 36 72% 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.3-2. CBTC Network Capacity and Evening Peak Simulated Service 


зо % % m 2 32 
2 r 2 т 9 т SI 'o Ес 
Ë $ EL GEISEL | 38 
Ф Ф Ф Ò > Ò 
Line Track Dir |From Station To Station 

Clark Street K3 N |Fulton Street Park Street 00 | 26 26 36 72% 
Clark Street K2 S |Fulton Street Hoyt Street 00 | 26 26 36 72% 
7th Avenue K3 N Ноу Street Fulton Street 00 | 26 26 36 72% 
Eastern Parkway E1 S |Hoyt Street Franklin Avenue 00 | 26 26 36 72% 
Eastern Parkway E4 N |Franklin Avenue Hoyt Street 00 | 26 26 36 72% 
Eastern Parkway E1 S |Franklin Avenue Nostrand Jct 00 | 26 26 36 72% 
Eastern Parkway E4 N |Nostrand Jct Franklin Avenue 00 | 26 26 36 72% 
Eastern Parkway E1 S |Мозтапа Jct Van Siclen Avenue Ө 13 13 36 36% 
Eastern Parkway Е4 М |Уап Siclen Avenue Nostrand Avenue Ө 13 13 36 36% 
Eastern Parkway E1 S Van Siclen Avenue New Lots Avenue 6 13 13 23 57 Yo 
Eastern Parkway E4 М |Мем Lots Avenue Van Siclen Avenue 9 13 13 23 57% 
White Plains Road м2 $ |Wakefield/241 Street Nereid Avenue е 13 13 21 6290 
White Plains Road W3 N [Nereid Avenue Wakefield/241 Street е 13 13 21 6290 
White Plains Road м2 S |Nereid Avenue Bronx Park East е 13 13 36 3690 
White Plains Road W3 М [Bronx Park East Nereid Avenue е 13 4 17 36 4790 
White Plains Road W2 5 |Вгопх Park East E 180 Street (2) 13 13 36 36% 
White Plains Road W3 М ЈЕ 180 Street Bronx Park East е 13 о 4 17 36 4790 
та, w2 S |E 180 Street West Farms Sq/E Tremont Avenue | Ө | 13 | © 10 23 36 64% 
. WM N [West Farms Sq/E Tremont Avenue |E 180 Street о |12 12 36 33% 
2. ТЕ N |West Farms Sq/E Tremont Avenue |E 180 Street Ө 1 13 36 36% 
a F2 S |West Farms Sq/E Tremont Avenue |3 Avenue/149 Street оз © 10 23 36 64% 
. ЕМ № |3 Avenue/149 Street West Farms Sq/E Tremont Avenue | © 12 12 36 33% 
м ана F3 № |3 Avenue/149 Street West Farms Sq/E Tremont Avenue | O | 13 13 36 36% 
Lenox Avenue F2 S |3 Ауепие/149 Street 149 Street/Grand Concourse е 13 (5) 10 23 24 96% 
Lenox Avenue F3 М |149 Street/Grand Concourse 3 Avenue/149 Street е 13 13 24 5490 
Гепох Ауепие Е2 S |149 Street/Grand Concourse 142 Street Jct е 13 13 18 7290 
Гепох Ауепие ЕЗ М 142 Street Jct 149 Street/Grand Concourse е 13 13 18 7290 
Eastern Parkway E1 S |Nostrand Jct Nostrand Jct 00 | 26 (5) 10 36 36 100% 
Eastern Parkway E4 N [Nostrand Jct Nostrand Jct е 13 е 13 о 10 36 36 100% 

IRT CAPACITY STUDY ФООООО O LINES JULY 2020 


Page G-85 


APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Table G.3-2. CBTC Network Capacity and Evening Peak Simulated Service 


8 = š = š I | SI Е 

= È| z |Ë 5 EGER 8 

Ф Ф Ф Ó 

Line Track Dir |From Station To Station 
Nostrand Avenue D2 S |Мовіғапа Jct Newkirk Avenue [2] 13 9 10 23 23 
Nostrand Avenue D3 М |Мемкик Avenue Nostrand Jct [2] 13 9 10 23 23 
Nostrand Avenue D2 $ |Меуукик Avenue Flatbush Avenue/Brooklyn College е 13 о 10 23 31 
Nostrand Avenue D3 М |Набизћ Avenue/Brooklyn College |Newkirk Avenue [2] 13 o 10 23 31 
Jerome Avenue J1 S |Woodlawn Mosholu Pkwy о 20 20 26 
Јеготе Ауепие Ј4 М |Mosholu Pkwy Woodlawn [4] 20 20 26 
Jerome Avenue J1 S |Mosholu Pkwy Bedford Park Blvd/Lehman College [4] 20 20 26 
Jerome Avenue J4 N [Bedford Park Blvd/Lehman College |Mosholu Pkwy о 20 20 26 
Jerome Avenue J1 S Bedford Park Blvd/Lehman College |149 Street/Grand Concourse о 20 20 36 
Jerome Avenue Ј4 М |149 Street/Grand Concourse Bedford Park Blvd/Lehman College о 20 20 36 
Jerome Avenue J1 S |149 Street/Grand Concourse 138 Street/Grand Concourse [4] 20 20 36 
Jerome Avenue Ј4 N [North of 138 Street 149 Street/Grand Concourse [4] 20 20 36 
Lexington Avenue Ј4 М |138 Street/Grand Concourse North of 138 Street 00 30 30 36 
Lexington Avenue L3 N |125 Street 138 Street/Grand Concourse Q0 | 30 30 36 
Lexington Avenue L2 S |116 Street 110 Street од | 30 30 36 
Lexington Avenue L2 S |110 Street 103 Street од | 30 30 36 
Lexington Avenue L2 5 1103 Street 51 Street од | 30 30 36 
Lexington Avenue L3 М |51 Street 125 Street од | 30 30 36 
Lexington Avenue E2 S |51 Street Grand Central/42 Street 00 | зо 30 36 
Lexington Avenue MM2 S [Grand Central/42 Street 14 Street/Union Sq өө 30 30 30 
Lexington Avenue L3 N [Grand Central/42 Street 51 Street 00 | 30 30 30 
Lexington Avenue MM2 5 |14 Street/Union Sq Brooklyn Bridge 00 30 30 30 
Lexington Avenue MM3 М |14 зтее топ Sq Grand Central/42 Street во 30 30 30 
Lexington Avenue M2 S |Brooklyn Bridge Bowling Green од | 30 30 36 
Lexington Avenue MM3 N [Brooklyn Bridge 14 Street/Union Sq 00 30 30 30 
Lexington Avenue M3 N |Bowling Green Brooklyn Bridge од | 30 30 36 
Lexington Avenue M2 S |Bowling Green Hoyt Street од | 30 30 36 
Eastern Parkway M3 N Ноу Street Bowling Green од | 30 30 36 
Eastern Parkway E2 S |Hoyt Street Franklin Avenue од | 30 30 36 
Eastern Parkway E3 N [Franklin Avenue Hoyt Street од | 30 30 36 
Eastern Parkway E2 S |Franklin Avenue Nostrand Jct од | 30 30 36 
Eastern Parkway E3 № |Nostrand Jct Franklin Avenue од | 30 30 36 
Eastern Parkway E2 $ |Мозтапа Jct Nostrand Avenue о 20 20 36 
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Table G.3-2. CBTC Network Capacity and Evening Peak Simulated Service 


% % % Ж = oF 
2 T 9 г 9 I SI o Бо 
2 |È 2 a 2 a | 5Е| 8 38 
Ф = Ф F Ф F Er e ос 
Ф Ф Ф Ò > о 
Line Track Dir |From Station To Station 

Eastern Parkway E3 N [Nostrand Avenue Nostrand Jct о 20 20 36 56% 
Eastern Parkway E2 S |Мовігапа Avenue Crown Hts/Utica Avenue о 20 20 27 74% 
Eastern Parkway E3 N [Crown НБЛ са Avenue Kingston Avenue о 20 20 27 74% 
Dyre Avenue Y1 S |Eastchester/Dyre Avenue Baychester Avenue [5) 10 10 29 34% 
Dyre Avenue Y2 М |Baychester Avenue Eastchester/Dyre Avenue [5) 8 8 29 28% 
Dyre Avenue Y1 5 |Ваусһевіег Avenue Morris Park [5) 10 10 36 28% 
Dyre Avenue Y2 М [Morris Park Baychester Avenue [5] 8 8 36 22% 
Dyre Avenue Y1 S [Morris Park E 180 Street [5) 10 10 36 28% 
Dyre Avenue Y2 М ЈЕ 180 Street Morris Park [5) 8 8 36 22% 
Dyre Avenue J1A $ |149 Street/ Grand Concourse North of 138 Street 6 10 10 18 56% 
Dyre Avenue J4A М |138 Street/Grand Concourse 149 Street/Grand Concourse [5) 12 12 18 67% 
Lexington Avenue J1 S |North of 138 Street 138 Street/Grand Concourse [5) 10 10 18 56% 
Рећат P2 S Pelham Bay Park Westchester Sq/ E Tremont Av о 15 15 28 54% 
Рећат РЗ N Westchester Sq/E Tremont Av Pelham Bay Park Q 15 15 28 54% 
Рећат P2 S Westchester Sq/E Tremont Av Castle Hill Avenue о 30 30 36 83% 
Рећат РЗ N [Castle Hill Avenue Westchester Sq/E Tremont Av о 15 15 36 42% 
Рећат РМ N [Castle Hill Avenue Westchester Sq/E Tremont Av [6] 15 15 36 4296 
Pelham P2 S |Савйе Hill Avenue Brook Avenue о 30 30 36 83% 
Рећат РЗ N |Вгоок Avenue Castle Hill Avenue о 15 15 36 42% 
Рећат РМ N |Вгоок Avenue Castle Hill Avenue о 15 15 36 42% 
Рећат P2 S Brook Avenue 3 Avenue/138 Street [6] 30 30 36 83% 
Рећат РЗ М 3Avenue/138 Street Brook Avenue Q 15 15 36 4296 
Pelham PM N |3 Avenue/138 Street Brook Avenue о 15 15 36 42% 
Lexington Avenue L2 5 |3 Ауепие/138 Street 125 Street о 30 30 36 83% 
Lexington Avenue L3A N 1125 Street 3 Avenue/138 Street 9 30 30 36 83% 
Lexington Avenue L1 $ |125 Street 116 Street Q 30 30 36 83% 
Lexington Avenue L1 S |116 Street 51 Street о 30 30 36 83% 
Lexington Avenue L4 М |51 Street 125 Street о 30 30 36 83% 
Lexington Avenue L1 $ 151 Street Grand Central/42 Street 9 30 30 36 83% 
Lexington Avenue L4 М [Grand Central/42 Street 51 Street о 30 30 36 83% 
Lexington Avenue L1 S |Grand Central/42 Street Grand Central South Interlocking о 30 30 36 83% 
Lexington Avenue MM4 М |14 зтее топ Sq Grand Сетга/ 42 Street о 30 30 36 83% 
Lexington Avenue MM1 S Grand Central South Interlocking 14 Street/Union Sq [6] 30 30 36 83% 
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Table G.3-2. CBTC Network Capacity and Evening Peak Simulated Service 
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a [7] [7] Ò >o 

Line Track Dir |From Station To Station 

Lexington Avenue MM1 5 |14 Street/Union Sq Brooklyn Bridge [6] 30 30 36 83% 
Lexington Avenue MM4 М [Brooklyn Bridge 14 зтее топ Sq [6] 30 30 36 8396 
Lexington Avenue ML S |Вгоокјуп Bridge South Brooklyn Bridge North [6] 30 30 30 10096 
42nd Street Shuttle? MMS1 S/N |Times Sq Shuttle Grand Central Shuttle o 10 10 10 10096 
42nd Street Shuttle? MMS4 S/N |Times Sq Shuttle Grand Central Shuttle [S] 10 10 10 10096 


Note: 
1. Capacity is shown on a segment-specific basis. Available capacity may not be usable given constraints elsewhere in the network for a given service. 
2. Times Sq-Grand Central service delivery and capacity reflect one-way operation. Bidirectional service delivery on each track is double the train volumes shown. 
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G.4 Future Baseline (CBTC) Time-Distance ("String") Charts 


IRT CAPACITY STUDY ФО ОООО О LINES JULY 2020 
Page G-90 


APPENDICES TO FUTURE BASELINE (CBTC) 
TECHNICAL MEMORANDUM 


THIS PAGE INTENTIONALLY LEFT BLANK 


IRT CAPACITY STUDY ФО ОООО О LINES JULY 2020 
Page G-91 


APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


G.4.1 138 Street to Brooklyn Bridge 


Figure G.4-1: Future Baseline (CBTC) String Chart - Brooklyn Bridge to 138 Street - Northbound - 6:00 to 7:00 a.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-2: Future Baseline (CBTC) String Chart – Brooklyn Bridge to 138 Street - Northbound - 7:00 to 8:00 a.m. 
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Figure G.4-3: Future Baseline (CBTC) String Chart – Brooklyn Bridge to 138 Street - Northbound - 8:00 to 9:00 a.m. 
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Figure G.4-4: Future Baseline (CBTC) String Chart - Brooklyn Bridge to 138 Street - Northbound - 9:00 to 10:00 a.m. 
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Figure G.4-5: Future Baseline (CBTC) String Chart - Brooklyn Bridge to 138 Street - Northbound - 3:00 to 4:00 p.m. 
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Figure G.4-6: Future Baseline (CBTC) String Chart - Brooklyn Bridge to 138 Street - Northbound - 4:00 to 5:00 p.m. 
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Figure G.4-7: Future Baseline (CBTC) String Chart - Brooklyn Bridge to 138 Street - Northbound - 5:00 to 6:00 p.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 
Figure G.4-8: Future Baseline (CBTC) String Chart - Brooklyn Bridge to 138 Street - Northbound - 6:00 to 7:00 p.m. 
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Figure G.4-9: Future Baseline (CBTC) String Chart - 138 Street to Brooklyn Bridge - Southbound - 6:00 to 7:00 a.m. 
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Figure G.4-10: Future Baseline (CBTC) String Chart - 138 Street to Brooklyn Bridge - Southbound - 7:00 to 8:00 a.m. 
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Figure G.4-11: Future Baseline (CBTC) String Chart - 138 Street to Brooklyn Bridge - Southbound - 8:00 to 9:00 a.m. 
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Figure G.4-12: Future Baseline (CBTC) String Chart - 138 Street to Brooklyn Bridge - Southbound - 9:00 to 10:00 a.m. 
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Figure G.4-13: Future Baseline (CBTC) String Chart - 138 Street to Brooklyn Bridge - Southbound - 3:00 to 4:00 p.m. 
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Figure G.4-14: Future Baseline (CBTC) String Chart - 138 Street to Brooklyn Bridge - Southbound - 4:00 to 5:00 p.m. 


2 VA 


PERSE Wit Git ААА | O NE Де | \ AB A! 
ae М, Ка dud ME iqi Nen BN \ № X A š € 
L^ L Е \ 


А жу 


Grand Central - 42 5 CN МАО Em Sn CE, konn s река, s en. wm 


ER YA шана 
235 А АЕ ААА AL 68000 


SAT УА АМА а а RT А 


А 


80000 
15:00:00 16:05:00 16:10:00 16:15:00 16:20:00 16:25:00 16:30:00 16:35:00 16:40:00 16:45:00 16:50:00 16:55:00 17:00:00 
Time 
IRT CAPACITY STUDY ФО OO O O O LINES JULY 2020 


Page G-105 


APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-15: Future Baseline (CBTC) String Chart - 138 Street to Brooklyn Bridge - Southbound - 5:00 to 6:00 p.m. 
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Figure G.4-16: Future Baseline (CBTC) String Chart - 138 Street to Brooklyn Bridge - Southbound - 6:00 to 7:00 p.m. 
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G.4.2 Brooklyn Bridge to Nevins Street 


Figure G.4-17: Future Baseline (CBTC) String Chart - Nevins Street to Brooklyn Bridge - Northbound - 6:00 to 7:00 a.m. 
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Figure G.4-18: Future Baseline (CBTC) String Chart — Nevins Street to Brooklyn Bridge - Northbound - 7:00 to 8:00 a.m. 
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Figure G.4-19: Future Baseline (CBTC) String Chart — Nevins Street to Brooklyn Bridge - Northbound - 8:00 to 9:00 a.m. 
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Figure G.4-20: Future Baseline (CBTC) String Chart - Nevins Street to Brooklyn Bridge - Northbound - 9:00 to 10:00 a.m. 
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Figure G.4-21: Future Baseline (CBTC) String Chart - Nevins Street to Brooklyn Bridge - Northbound - 3:00 to 4:00 p.m. 
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Figure G.4-22: Future Baseline (CBTC) String Chart - Nevins Street to Brooklyn Bridge - Northbound - 4:00 to 5:00 p.m. 
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Figure G.4-23: Future Baseline (CBTC) String Chart - Nevins Street to Brooklyn Bridge - Northbound - 5:00 to 6:00 p.m. 
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Figure G.4-24: Future Baseline (CBTC) String Chart - Nevins Street to Brooklyn Bridge - Northbound - 6:00 to 7:00 p.m. 
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Figure G.4-25: Future Baseline (CBTC) String Chart - Brooklyn Bridge to Nevins Street - Southbound - 6:00 to 7:00 a.m. 
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Figure G.4-26: Future Baseline (CBTC) String Chart - Brooklyn Bridge to Nevins Street - Southbound - 7:00 to 8:00 a.m. 
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Figure G.4-27: Future Baseline (CBTC) String Chart - Brooklyn Bridge to Nevins Street - Southbound - 8:00 to 9:00 a.m. 
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Figure G.4-28: Future Baseline (CBTC) String Chart - Brooklyn Bridge to Nevins Street - Southbound - 9:00 to 10:00 a.m. 
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Figure G.4-29: Future Baseline (CBTC) String Chart - Brooklyn Bridge to Nevins Street - Southbound - 3:00 to 4:00 p.m. 
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ure G.4-30: Future Baseline (CBTC) String Chart - Brooklyn Bridge to Nevins Street Southbound - 4:00 to 5:00 p.m. 
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Figure G.4-32: Future Baseline (CBTC) String Chart - Brooklyn Bridge to Nevins Street - Southbound - 6:00 to 7:00 p.m. 
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G.4.3 Nevins Street to New Lots Avenue 


Figure G.4-33: Future Baseline (CBTC) String Chart - New Lots Avenue to Nevins Street — Northbound - 6:00 to 7:00 a.m. 
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Figure G.4-34: Future Baseline (CBTC) String Chart - New Lots Avenue to Nevins Street — Northbound - 7:00 to 8:00 a.m. 
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e G.4-35: Future Baseline (CBTC) String Chart - New Lots Avenue to Nevins Street — Northbound - 8:00 to 9:00 a.m. 
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Figure G.4-36: Future Baseline (CBTC) String Chart - New Lots Avenue to Nevins Street – Northbound - 9:00 to 10:00 a.m. 
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Figure G.4-37: Future Baseline (CBTC) String Chart - New Lots Avenue to Nevins Street — Northbound - 3:00 to 4:00 p.m. 
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Figure G.4-38: Future Baseline (CBTC) String Chart - New Lots Avenue to Nevins Street — Northbound - 4:00 to 5:00 p.m. 
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Figure G.4-39: Future Baseline (CBTC) String Chart - New Lots Avenue to Nevins Street — Northbound - 5:00 to 6:00 p.m. 
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Figure G.4-40: Future Baseline (CBTC) String Chart - New Lots Avenue to Nevin 


5 Street — Northbound - 6:00 to 7:00 p.m. 
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Figure G.4-41: Future Baseline (CBTC) String Chart - Nevins Street to New Lots Avenue - Southbound - 6:00 to 7:00 a.m 


ааа mls 
Y An КА АА. ща 


06:20:00 06:35:00 06:40:00 


05:15:00 06:20:00 06:25:00 
Time 


06:05:00 06:10-00 


JULY 2020 


Page G-132 


IRT CAPACITY STUDY QO O O O O O LINES 


APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-42: Future Baseline (CBTC) String Chart - Nevins Street to New Lots Avenue - Southbound - 7:00 to 8:00 a.m. 
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Figure G.4-43: Future Baseline (CBTC) String Chart - Nevins Street to New Lots Avenue - Southbound - 8:00 to 9:00 a.m. 
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vins Street to New Lots Ave - Southbound - 9:00 to 10:00 a.m. 


e G.4-44: Future Baseline (CBTC) String Chart - Nev 
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Figure G.4-45: Future Baseline (CBTC) String Chart - Nevins Street to New Lots Avenue - Southbound - 3:00 to 4:00 p.m. 
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Figure G.4-46: Future Baseline (CBTC) String Chart - Nevins Street to New Lots Avenue - Southbound - 4:00 to 5:00 p.m. 
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Figure G.4-47: Future Baseline (CBTC) String Chart - Nevins Street to New Lots Avenue - Southbound - 5:00 to 6:00 p.m. 
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Figure G.4-48: Future Baseline (CBTC) String Chart - Nevins Street to New Lots Avenue - Southbound - 6:00 to 7:00 p.m. 
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G.4.4 Nevins Street to Flatbush Avenue/Brooklyn College 


Figure G.4-49: Future Baseline (CBTC) String Chart - Flatbush Avenue/Brooklyn College to Nevins Street - Northbound - 6:00 to 7:00 a.m. 
к= а 

Atlantic А | 

Ветеп 5 . 


Grand Army Plaz 


Еадет Риму Brook yn Museu 


President 


(ш) course оулом 


Winthrop 


Мечи КА 


Flatbush Av - Вепой уп) Colleg 


----------- ------------------------------------------------------------------------------------------------- 
06:00:00 06:05:00 06:10-00 05:15:00 06:20:00 06:25:00 06:20:00 06:35:00 06:40:00 06:45:00 06:50:00 06:55:00 07:00:00 
Time 


IRT CAPACITY STUDY QO GO OG O O LINES JULY 2020 
Page G-140 


APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-50: Future Baseline (CBTC) String Chart - Flatbush Avenue/Brooklyn College to Nevins Street - Northbound - 7:00 to 8:00 a.m. 
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Figure G.4-51: Future Baseline (CBTC) String Chart - Flatbush Avenue/Brooklyn College to Nevins Street - Northbound - 8:00 to 9:00 a.m. 
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Figure G.4-52: Future Baseline (CBTC) String Chart - Flatbush Avenue/Brooklyn College to Nevins Street - Northbound - 9:00 to 10:00 a.m. 
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Figure G.4-53: Future Baseline (CBTC) String Chart - Flatbush Avenue/Brooklyn College to Nevins Street - Northbound - 3:00 to 4:00 p.m. 
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Figure G.4-57: Future Baseline (CBTC) String Chart - Nevins Street to Flatbush Avenue/Brooklyn College - Southbound - 6:00 to 7:00 a.m. 
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Figure G.4-58: Future Baseline (CBTC) String Chart - Nevins Street to Flatbush Avenue/Brooklyn College - Southbound - 7:00 to 8:00 a.m. 
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ne (CBTC) String Chart - Nevins Street to Flatbush Avenue/Brooklyn College - Southbound - 8:00 to 9:00 a.m. 
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Figure G.4-60: F e Baseline (CBTC) String Chart - Nevins Street to Flatbush Avenue/Brooklyn College - Southbound - 9:00 to 10:00 a.m. 
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Figure G.4-61: Future Baseline (CBTC) String Chart - Nevins Street to Flatbush Avenue/Brooklyn College - Southbound - 3:00 to 4:00 p.m. 
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Figure G.4-62: Future Baseline (CBTC) String Chart - Nev Nevins Street to Flatbush Ауепие/Вг 
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Figure G.4-63: Future Baseline (CBTC) String Chart - Nevins Street to Flatbush Avenue/Brooklyn College - Southbound - 5:00 to 6:00 p.m. 
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Figure G.4-64: Future Baseline (CBTC) String Chart - Nevins Street to Flatbush Avenue/Brooklyn College - Southbound - 6:00 to 7:00 p.m. 
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G.4.5 Pelham Bay Park to 3 Avenue-138 Street 
Figure G.4-65: Future Baseline (CBTC) String Chart – 3 Avenue-138 Street to Pelham Bay Park – Northbound – 6:00 to 7:00 a.m. 
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Figure G.4-66: Future Baseline (CBTC) String Chart — 3 Avenue-138 Street to Pelham Bay Park – Northbound – 7:00 to 8:00 a.m. 
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Figure G.4-67: Future Baseline (CBTC) String Chart — 3 Avenue-138 Street to Pelham Bay Park – Northbound – 8:00 to 9:00 a.m. 
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Figure G.4-68: Future Baseline (CBTC) String Chart — 3 Avenue-138 Street to Pelham Bay Park – Northbound – 9:00 to 10:00 a.m. 
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Figure G.4-69: Future Baseline (CBTC) String Chart — 3 Avenue-138 Street to Pelham Bay Park – Northbound - 3:00 to 4:00 p.m. 
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Figure G.4-70: Future Baseline (CBTC) String Chart — 3 Avenue-138 Street to Pelham Bay Park – Northbound – 4:00 to 5:00 p.m. 
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Figure G.4-71: Future Baseline (CBTC) String Chart — 3 Avenue-138 Street to Pelham Bay Park – Northbound – 5:00 to 6:00 p.m. 
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Figure G.4-72: Future Baseline (CBTC) String Chart- 3 Avenue-138 Street to Pelham Bay Park – Northbound - 6:00 to 7:00 p.m. 
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Figure G.4-73: Future Baseline (CBTC) String Chart — Pelham Bay Park to 3 Avenue-138 Street – Southbound – 6:00 to 7:00 a.m. 
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Figure G.4-74: Future Baseline (CBTC) String Chart — Pelham Bay Park to 3 Avenue-138 Street – Southbound – 7:00 to 8:00 a.m. 
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Figure G.4-75: Future Baseline (CBTC) String Chart — Pelham Bay Park to 3 Avenue-138 Street – Southbound – 8:00 to 9:00 a.m. 
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Figure G.4-76: Future Baseline (CBTC) String Chart — Pelham Bay Park to 3 Avenue-138 Street – Southbound – 9:00 to 10:00 a.m. 
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Figure G.4-77: Future Baseline (CBTC) String Chart — Pelham Bay Park to 3 Avenue-138 Street – Southbound – 3:00 to 4:00 p.m. 
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Figure G.4-78: Future Baseline (CBTC) String Chart — Pelham Bay Park to 3 Avenue-138 Street – Southbound – 4:00 to 5:00 p.m. 
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Figure G.4-79: Future Baseline (CBTC) String Chart — Pelham Bay Park to 3 Avenue-138 Street – Southbound – 5:00 to 6:00 p.m. 
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Figure G.4-80: Future Baseline (CBTC) String Chart — Pelham Bay Park to 3 Avenue-138 Street – Southbound – 6:00 to 7:00 p.m. 
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G.4.6 Wakefield-241 Street to 138 Street-Grand Concourse 


Figure G.4-81: Future Baseline (CBTC) String Chart — 138 Street-Grand Concourse to Wakefield-241 Street- Northbound – 6:00 to 7:00 a.m. 
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Figure G.4-82: Future Baseline (CBTC) String Chart — 138 Street-Grand Concourse to Wakefield-241 Street - Northbound - 7:00 to 8:00 a.m. 
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Figure G.4-83: Future Baseline (CBTC) String Chart — 138 Street-Grand Concourse to Wakefield-241 Street - Northbound – 8:00 to 9:00 a.m. 
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Figure G.4-84: Future Baseline (CBTC) String Chart — 138 Street-Grand Concourse to Wakefield-241 Street – Northbound – 9:00 to 10:00 a.m. 
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Figure G.4-85: Future Baseline (CBTC) String Chart — 138 Street-Grand Concourse to Wakefield-241 Street - Northbound – 3:00 to 4:00 p.m. 
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Figure G.4-86: Future Baseline (CBTC) String Chart — 138 Street-Grand Concourse to Wakefield-241 Street - Northbound – 4:00 to 5:00 p.m. 
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Figure G.4-87: Future Baseline (CBTC) String Chart — 138 Street-Grand Concourse to Wakefield-241 Street - Northbound – 5:00 to 6:00 p.m. 
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Figure G.4-88: Future Baseline (CBTC) String Chart — 138 Street-Grand Concourse to Wakefield-241 Street - Northbound – 6:00 to 7:00 p.m. 
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Figure G.4-89: Future Baseline (CBTC) String Chart — Wakefield-241 Street to 138 Street-Grand Concourse – Southbound – 6:00 to 7:00 a.m. 
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Figure G.4-90: Future Baseline (CBTC) String Chart — Wakefield-241 Street to 138 Street-Grand Concourse – Southbound – 7:00 to 8:00 a.m. 
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Figure G.4-91: Future Baseline (CBTC) String Chart — Wakefield-241 Street to 138 Street-Grand Concourse – Southbound – 8:00 to 9:00 a.m. 
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Figure G.4-92: Future Baseline (CBTC) String Chart — Wakefield-241 Street to 138 Street-Grand Concourse – Southbound – 9:00 to 10:00 a.m. 
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Figure G.4-93: Future Baseline (CBTC) String Chart – Wakefield-241 Street to 138 Street-Grand Concourse – Southbound – 3:00 to 4:00 p.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-94: Future Baseline (CBTC) String Chart – Wakefield-241 Street to 138 Street-Grand Concourse – Southbound – 4:00 to 5:00 p.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-95: Future Baseline (CBTC) String Chart – Wakefield-241 Street to 138 Street-Grand Concourse – Southbound – 5:00 to 6:00 p.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-96: Future Baseline (CBTC) String Chart – Wakefield-241 Street to 138 Street-Grand Concourse – Southbound - 6:00 to 7:00 p.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


G.4.7 Eastchester-Dyre Avenue to 138 Street-Grand Concourse 
Figure G.4-97: Future Baseline (CBTC) String Chart — 138 Street-Grand Concourse to Eastchester-Dyre Avenue – Northbound – 6:00 to 7:00 a.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-98: Future Baseline (CBTC) String Chart — 138 Street-Grand Concourse to Eastchester-Dyre Avenue – Northbound – 7:00 to 8:00 a.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 
Figure G.4-99: Future Baseline (CBTC) String Chart — 138 Street-Grand Concourse to Eastchester-Dyre Avenue – Northbound – 8:00 to 9:00 a.m. 


Eastchester - Dyre Av: 


Baychester Av: 


Gun Hill Rd (S: 


Pelham Pkwy (5 
Morris Park: 

Š 

Е 180 S 5 

2 

West Farms Sq - E Tremont A S 

1745 3 
Freeman 5 
Simpson S 
Intervale A' 
Prospect Av: 
Jackson Av 
3Av-149 S 


138 St - Grand Concourse 


08:00:00 08:05:00 08:10:00 08:15:00 08:20:00 08:25:00 08:30:00 08:35:00 08:40:00 08:45:00 08:50:00 08:55:00 09:00:00 
Time 


IRT CAPACITY STUDY 00000090 LINES JULY 2020 
Page G-190 


APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 
Figure G.4-100: Future Baseline (CBTC) String Chart — 138 Street-Grand Concourse to Eastchester-Dyre Avenue- Northbound – 9:00 to 10:00 a.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 
Figure G.4-101: Future Baseline (CBTC) String Chart — 138 Street-Grand Concourse to Eastchester-Dyre Avenue - Northbound - 3:00 to 4:00 p.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 
Figure G.4-102: Future Baseline (CBTC) String Chart — 138 Street-Grand Concourse to Eastchester-Dyre Avenue - Northbound – 4:00 to 5:00 p.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 
Figure G.4-103: Future Baseline (CBTC) String Chart - 138 Street-Grand Concourse to Eastchester-Dyre Avenue – Northbound – 5:00 to 6:00 p.m. 


Eastchester - Dyre Av: 


Baychester Av: 


Gun Hill Rd (S: 


Е 1805 


8 

5 

© 

= < F = 575 < == И ° 

West Farms Sq - E Tremont A S 

| а 

o 

1748 Ë Е: 

Freeman S Г | 

Simpson S 
Intervale A' 
Prospect Av: 
Jackson Av 
3Av-149 S 


138 St - Grand Concourse 


17:00:00 17:05:00 17:10:00 17:15:00 17:20:00 17:25:00 17:30:00 17:35:00 17:40:00 17:45:00 17:50:00 17:55:00 18:00:00 
Time 


IRT CAPACITY STUDY 00000090 LINES JULY 2020 
Page G-194 


APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 
Figure G.4-104: Future Baseline (CBTC) String Chart — 138 Street-Grand Concourse to Eastchester-Dyre Avenue - Northbound - 6:00 to 7:00 p.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-105: Future Baseline (CBTC) String Chart – Eastchester-Dyre Avenue to 138 Street-Grand Concourse – Southbound – 6:00 to 7:00 a.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-106: Future Baseline (CBTC) String Chart – Eastchester-Dyre Avenue to 138 Street-Grand Concourse – Southbound – 7:00 to 8:00 a.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-107: Future Baseline (CBTC) String Chart – Eastchester-Dyre Avenue to 138 Street-Grand Concourse – Southbound - 8:00 to 9:00 a.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-108: Future Baseline (CBTC) String Chart — Eastchester-Dyre Avenue to 138 Street-Grand Concourse — Southbound – 9:00 to 10:00 a.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-109: Future Baseline (CBTC) String Chart – Eastchester-Dyre Avenue to 138 Street-Grand Concourse – Southbound - 3:00 to 4:00 p.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-110: Future Baseline (CBTC) String Chart – Eastchester-Dyre Avenue to 138 Street-Grand Concourse – Southbound – 4:00 to 5:00 p.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-111: Future Baseline (CBTC) String Chart – Eastchester-Dyre Avenue to 138 Street-Grand Concourse – Southbound – 5:00 to 6:00 p.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-112: Future Baseline (CBTC) String Chart – Eastchester-Dyre Avenue to 138 Street-Grand Concourse – Southbound - 6:00 to 7:00 p.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


G.4.8 Woodlawn to 138 Street-Grand Concourse 


Figure G.4-113: Future Baseline (CBTC) String Chart – 138 Street-Grand Concourse to Woodlawn - Northbound – 6:00 to 7:00 a.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-114: Future Baseline (CBTC) String Chart — 138 Street -Grand Concourse to Woodlawn – Northbound – 7:00 to 8:00 a.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-115: Future Baseline (CBTC) String Chart — 138 Street -Grand Concourse to Woodlawn – Northbound – 8:00 to 9:00 a.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-116: Future Baseline (CBTC) String Chart — 138 Street -Grand Concourse to Woodlawn – Northbound – 9:00 to 10:00 a.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-117: Future Baseline (CBTC) String Chart — 138 Street -Grand Concourse to Woodlawn – Northbound - 3:00 to 4:00 p.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-118: Future Baseline (CBTC) String Chart — 138 Street -Grand Concourse to Woodlawn – Northbound – 4:00 to 5:00 p.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-119: Future Baseline (CBTC) String Chart — 138 Street -Grand Concourse to Woodlawn – Northbound – 5:00 to 6:00 p.m. 
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Figure G.4-120: Future Baseline (CBTC) String Chart — 138 Street -Grand Concourse to Woodlawn – Northbound – 6:00 to 7:00 p.m. 
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Figure G.4-121: Future Baseline (CBTC) String Chart – Woodlawn to 138 Street -Grand Concourse – Southbound – 6:00 to 7:00 a.m. 
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Figure G.4-122: Future Baseline (CBTC) String Chart – Woodlawn to 138 Street -Grand Concourse – Southbound – 7:00 to 8:00 a.m. 
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Figure G.4-123: Future Baseline (CBTC) String Chart – Woodlawn to 138 Street -Grand Concourse – Southbound – 8:00 to 9:00 a.m. 
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Figure G.4-124: Future Baseline (CBTC) String Chart - Woodlawn to 138 Street -Grand Concourse – Southbound – 9:00 to 10:00 a.m. 
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Figure G.4-125: Future Baseline (CBTC) String Chart - Woodlawn to 138 Street -Grand Concourse - Southbound - 3:00 to 4:00 p.m. 
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Figure G.4-126: Future Baseline (CBTC) String Chart - Woodlawn to 138 Street -Grand Concourse - Southbound - 4:00 to 5:00 p.m. 


Bedford Pk Blvd 


= uy ААЛАМЫ: 


1835 


E Е: a 


(33) гошезза эзпоч 


= 
со 
о 
o 
o 


Mt Eden A 
20000 
1705 
22000 
167 St- 
24000 
161 St - Yankee Stadium 26000 


28000 


149 St - Grand Concourse (4 


138 St - Grand Concourse 


16:00:00 16:05:00 16:10:00 16:15:00 16:20:00 16:25:00 16:30:00 16:35:00 16:40:00 16:45:00 16:50:00 16:55:00 17:00:00 
Time 


IRT CAPACITY STUDY QOO OG O О LINES JULY 2020 
Page G-217 


APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-127: Future Baseline (CBTC) String Chart - Woodlawn to 138 Street -Grand Concourse – Southbound – 5:00 to 6:00 p.m. 
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Figure G.4-128: Future Baseline (CBTC) String Chart - Woodlawn to 138 Street -Grand Concourse - Southbound - 6:00 to 7:00 p.m. 
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G.4.9 Harlem-148 Street to Nevins Street 


Figure G.4-129: Future Baseline (CBTC) String Chart — Nevins Street to Harlem-148 Street — Northbound – 6:00 to 7:00 a.m. 
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Figure G.4-130: Future Baseline (CBTC) String Chart – Nevins Street to Harlem-148 Street — Northbound – 7:00 to 8:00 a.m. 


148 S 
145 5 95000 
135 5 
125 St (2/3 90000 
116 St (2/3 
Central Park North - 110 S 85000 
80000 
96 St (1/2/3}- 
86 St (1)- 
79S 75000 


га МЛ A = = BE шшк Е 


7 


665 SAS КЕСЕ 


70000 
59 St - Columbus Circl 


Де J š 
505 1/7 È 2 
НЕ е _ 65000 g 
Times Sq - 42 Е 
34 St - Penn Station 3 
28 St (1 60000 = 
23 St (1) = 
185 еу рају 
145 3 v 
Houston 5 SH = 
ded 
a e $ = ZA Доо, sooo 
Chambers St (1/2/3 
Park Place 
Wall St (2/3) 
ClarkSt 
Borough Hall (2/ > 756 > / ДУ 
мич T — 22 EP gt AYI вау SI SY ЕС ЕТ — 
mona и NB, S= / s ово: ИЕ О 7 T / a И ГИ dras NN 
Se 
07:00:00 07:05:00 07:10:00 07:15:00 07:20:00 07:25:00 07:30:00 07:35:00 07:40:00 07:45:00 07:50:00 07:55:00 08:00:00 
Time 
IRT CAPACITY STUDY ФООООО О LINES JULY 2020 


Page G-221 


APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-131: Future Baseline (CBTC) String Chart – Nevins Street to Harlem-148 Street — Northbound – 8:00 to 9:00 a.m. 
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Figure G.4-132: Future Baseline (CBTC) String Chart – Nevins Street to Harlem-148 Street – Northbound – 9:00 to 10:00 a.m. 
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Figure G.4-133: Future Baseline (CBTC) String Chart — Nevins Street to Harlem-148 Street — Northbound – 3:00 to 4:00 p.m. 
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Figure G.4-134: Future Baseline (CBTC) String Chart — Nevins Street to Harlem-148 Street — Northbound – 4:00 to 5:00 p.m. 
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Figure G.4-135: Future Baseline (CBTC) String Chart — Nevins Street to Harlem-148 Street — Northbound – 5:00 to 6:00 p.m. 
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Figure G.4-136: Future Baseline (CBTC) String Chart — Nevins Street to Harlem-148 Street — Northbound – 6:00 to 7:00 p.m. 
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Figure G.4-137: Future Baseline (CBTC) String Chart — Harlem-148 Street to Nevins Street - Southbound – 6:00 to 7:00 a.m. 
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Figure G.4-138: Future Baseline (CBTC) String Chart — Harlem-148 Street to Nevins Street - Southbound – 7:00 to 8:00 a.m. 


wan — va 


10000 
Central Park North - 110 S 


RRR, 


5. Қы KO (A Kò ое NON АНС O NY KA A NECNON ха. 
E она! eret ES EX XI ААА 
Е ААА АМА ААА \ А 


NES Seca 


ui ААА | 
Times Sq - 42 sav eM Е 
É TES s. mena === = ара 40000 


— ei RE AAS = H 
ми А а as АА АА 


вина s SE 

Park Place 50000 
Fulton St (2/3 „та 
Wall St (2/3 

о o 
Clark St 60000 

micis Je ESTIL ETA MNN N 
= : SETA SS \ 4 дабова qa dg АЕ ааа. N > прак о es po 

07:00:00 07:05:00 | 07:10:00 07:15:00 07:20:00 07:25:00 07:30:00 07:35:00 07:40:00 07:45:00 07:50:00 Or: 55:00 08:00:00 
Time 
IRT CAPACITY STUDY QO O O O O O LINES JULY 2020 


Page G-229 


APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 


Figure G.4-139: Future Baseline (CBTC) String Chart — Harlem-148 Street to Nevins Street - Southbound – 8:00 to 9:00 a.m. 
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Figure G.4-140: Future Baseline (CBTC) String Chart – Harlem-148 Street to Nevins Street - Southbound – 9:00 to 10:00 a.m. 
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Figure G.4-141: Future Baseline (CBTC) String Chart – Harlem-148 Street to Nevins Street - Southbound – 3:00 to 4:00 p.m. 
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Figure G.4-142: Future Baseline (CBTC) String Chart – Harlem-148 Street to Nevins Street - Southbound – 4:00 to 5:00 p.m. 
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Figure G.4-143: Future Baseline (CBTC) String Chart — Harlem-148 Street to Nevins Street — Southbound – 5:00 to 6:00 p.m. 
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Figure G.4-144: Future Baseline (CBTC) String Chart – Harlem-148 Street to Nevins Street - Southbound – 6:00 to 7:00 p.m. 
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G.4.10 Van Cortlandt Park-242 Street to 96 Street 


Figure G.4-145: Future Baseline (CBTC) String Chart — 96 Street to Van Cortlandt Park-242 Street – Northbound – 6:00 to 7:00 a.m. 
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Figure G.4-146: Future Baseline (CBTC) String Chart — 96 Street to Van Cortlandt Park-242 Street – Northbound - 7:00 to 8:00 a.m. 
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APPENDICES TO FUTURE BASELINE (CBTC) TECHNICAL MEMORANDUM 
Figure G.4-147: Future Baseline (CBTC) String Chart — 96 Street to Van Cortlandt Park-242 Street – Northbound – 8:00 to 9:00 a.m. 
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Figure G.4-148: Future Baseline (CBTC) String Chart — 96 Street to Van Cortlandt Park-242 Street — Northbound – 9:00 to 10:00 a.m. 
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Figure G.4-149: Future Baseline (CBTC) String Chart – 96 Street to Van Cortlandt Park-242 Street – Northbound - 3:00 to 4:00 p.m. 
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Figure G.4-150: Future Baseline (CBTC) String Chart — 96 Street to Van Cortlandt Рагк-242 Street – Northbound – 4:00 to 5:00 p.m. 
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Figure G.4-151: Future Baseline (CBTC) String Chart — 96 Street to Van Cortlandt Рагк-242 Street – Northbound – 5:00 to 6:00 p.m. 
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Figure G.4-152: Future Baseline (CBTC) String Chart — 96 Street to Van Cortlandt Рагк-242 Street – Northbound - 6:00 to 7:00 p.m. 
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Figure G.4-153: Future Baseline (CBTC) String Chart – Van Cortlandt Park-242 Street to 96 Street - Southbound – 6:00 to 7:00 a.m. 
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Figure G.4-154: Future Baseline (CBTC) String Chart — Van Cortlandt Park-242 Street to 96 Street - Southbound - 7:00 to 8:00 a.m. 
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Figure G.4-155: Future Baseline (CBTC) String Chart — Van Cortlandt Park-242 Street to 96 Street - Southbound - 8:00 to 9:00 a.m. 
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Figure G.4-156: Future Baseline (CBTC) String Chart — Van Cortlandt Рагк-242 Street to 96 Street - Southbound – 9:00 to 10:00 a.m. 
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Figure G.4-157: Future Baseline (CBTC) String Chart – Van Cortlandt Park-242 Street to 96 Street - Southbound - 3:00 to 4:00 p.m. 
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Figure G.4-158: Future Baseline (CBTC) String Chart – Van Cortlandt Park-242 Street to 96 Street - Southbound – 4:00 to 5:00 p.m. 
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Figure G.4-159: Future Baseline (CBTC) String Chart — Van Cortlandt Park-242 Street to 96 Street - Southbound – 5:00 to 6:00 p.m. 
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Figure G.4-160: Future Baseline (CBTC) String Chart – Van Cortlandt Park-242 Street to 96 Street - Southbound – 6:00 to 7:00 p.m. 
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G.5.1 New Lots Avenue 
Figure G.5-1: Future Baseline (CBTC) Station Occupancy Chart – New Lots Avenue- 6:00 to 7:00 a.m. 
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Figure G.5-2: Future Baseline (CBTC) Station Occupancy Chart - New Lots Avenue - 7:00 to 8:00 a.m. 
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Figure G.5-3: Future Baseline (CBTC) Station Occupancy Chart - New Lots Avenue - 8:00 to 9:00 a.m. 
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Figure G.5-4: Future Baseline (СВТС) Station Occupancy Chart - New Lots Avenue - 9:00 to 10:00 a.m. 
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Figure G.5-5: Future Baseline (CBTC) Station Occupancy Chart - New Lots Avenue - 3:00 to 4:00 p.m. 
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Figure G.5-6: Future Baseline (CBTC) Station Occupancy Chart - New Lots Avenue - 4:00 to 5:00 p.m. 
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Figure G.5-7: Future Baseline (CBTC) Station Occupancy Chart - New Lots Avenue - 5:00 to 6:00 p.m. 
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Figure G.5-8: Future Baseline (CBTC) Station Occupancy Chart - New Lots Avenue - 6:00 to 7:00 p.m. 
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G.5.2 Flatbush Avenue/Brooklyn College 


Figure G.5-9: Future Baseline (CBTC) Station Occupancy Chart - Flatbush Avenue /Brooklyn College - 
6:00 to 7:00 a.m. 
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Figure G.5-10: Future Baseline (CBTC) Station Occupancy Chart - Flatbush Avenue /Brooklyn College - 


7:00 to 8:00 a.m. 
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Figure G.5-11: Future Baseline (CBTC) Station Occupancy Chart - Flatbush Avenue /Brooklyn College - 


8:00 to 9:00 a.m. 
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Figure G.5-12: Future Baseline (CBTC) Station Occupancy Chart - Flatbush Avenue /Brooklyn College - 
9:00 to 10:00 a.m. 
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Figure G.5-13: Future Baseline (СВТС) Station Оссирапсу Chart - Flatbush Avenue /Brooklyn College - 
3:00 to 4:00 p.m. 
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Figure G.5-14: Future Baseline (CBTC) Station Occupancy Chart - Flatbush Avenue /Brooklyn College - 
4:00 to 5:00 p.m. 
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Figure G.5-15: Future Baseline (CBTC) Station Occupancy Chart - Flatbush Avenue /Brooklyn College - 
5:00 to 6:00 pm. 
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Figure G.5-16: Future Baseline (CBTC) Station Occupancy Chart - Flatbush Avenue /Brooklyn College - 
6:00 to 7:00 p.m. 
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G.5.3 Crown Heights/Utica Avenue 


Figure G.5-17: Future Baseline (CBTC) Station Occupancy Chart - Crown Heights/Utica Avenue - 
6:00 to 7:00 a.m. 
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Figure G.5-18: Future Baseline (CBTC) Station Occupancy Chart - Crown Heights/Utica Avenue - 
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Figure G.5-19: Future Baseline (CBTC) Station Occupancy Chart - Crown Heights/Utica Avenue - 


00 to 9:00 a.m. 
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Figure G.5-20: Future Baseline (CBTC) Station Occupancy Chart - Crown Heights/Utica Avenue - 
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Figure G.5-21: Future Baseline (CBTC) Station Occupancy Chart - Crown Heights/Utica Avenue - 


3:00 to 4:00 p.m. 
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Figure G.5-22: Future Baseline (CBTC) Station Occupancy Chart - Crown Heights/Utica Avenue - 


4:00 to 5:00 p.m. 
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Figure G.5-23: Future Baseline (CBTC) Station Occupancy Chart - Crown Heights/Utica Avenue - 


5:00 to 6:00 p.m. 
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17:00:00 — 18:00:00 (01:00:00) 
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Figure G.5-24: Future Baseline (CBTC) Station Occupancy Chart - Crown Heights/Utica Avenue - 


6:00 to 7:00 p.m. 
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Figure G.5-26: Future Baseline (CBTC) Station Occupancy Chart - Brooklyn Bridge - 7:00 to 8:00 a.m. 
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Figure G.5-28: Future Baseline (CBTC) Station Occupancy Chart - Brooklyn Bridge - 9 


Station Occupancy — Brooklyn Bridge 
09:00:00 – 10:00:00 (01:00:00) 
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Figure G.5-29: Future Baseline (CBTC) Station Occupancy Chart - Brooklyn Bridge - 3 


— Brooklyn Bridge 
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Future Baseline (СВТС) Station Occupancy Chart - Brooklyn Bridge - 4 
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00 to 6:00 p.m. 


Figure G.5-31: Future Baseline (CBTC) Station Occupancy Chart - Brooklyn Bridge - 5 
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Future Baseline (СВТС) Station Оссирапсу Chart - Brooklyn Bridge - 6 


Figure G.5-32 


Station Occupancy - Brooklyn Bridge 
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G.5.5 Pelham Bay Park 
Figure G.5-33: Future Baseline (CBTC) Station Occupancy Chart – Pelham Bay Park – 6:00 to 7:00 a.m. 
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Figure 6.5-34: Future Baseline (CBTC) Station Occupancy Chart – Pelham Bay Park – 7:00 to 8:00 a.m. 
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00 to 9:00 a.m. 


Figure G.5-35: Future Baseline (CBTC) Station Occupancy Chart — Pelham Bay Park – 8 
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Figure G.5-36: Future Baseline (CBTC) Station Occupancy Chart — Pelham Bay Park - 9:00 to 10:00 a.m. 
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Figure G.5-37: Future Baseline (CBTC) Station Occupancy Chart – Pelham Bay Park – 3:00 to 4:00 p.m. 
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Figure G.5-38: Future Baseline (CBTC) Station Occupancy Chart – Pelham Bay Park – 4:00 to 5:00 p.m. 
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Figure G.5-39: Future Baseline (CBTC) Station Occupancy Chart – Pelham Bay Park — 5:00 to 6:00 p.m. 
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Figure G.5-40: Future Вазе пе (CBTC) Station Occupancy Chart – Pelham Bay Park – 6:00 to 7:00 p.m. 
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G.5.6 Eastchester-Dyre Avenue 


Figure G.5-41: Future Baseline (CBTC) Station Occupancy Chart — Eastchester-Dyre Avenue – 6:00 to 7:00 
a.m. 
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Figure G.5-42: Future Baseline (CBTC) Station Occupancy Chart — Eastchester-Dyre Avenue – 7:00 to 8:00 
a.m. 
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Figure С.5-43: Future Baseline (CBTC) Station Occupancy Chart — Eastchester-Dyre Avenue - 8:00 to 9:00 
a.m. 
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Figure G.5-44: Future Baseline (CBTC) Station Occupancy Chart – Eastchester-Dyre Avenue – 9:00 to 10:00 
a.m. 
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Figure G.5-45: Future Baseline (CBTC) Station Occupancy Chart – Eastchester-Dyre Avenue - 3:00 to 4:00 
p.m. 
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Figure G.5-46: Future Baseline (CBTC) Station Occupancy Chart — Eastchester-Dyre Avenue — 4:00 to 5:00 
p.m. 
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Figure G.5-47: Future Baseline (CBTC) Station Occupancy Chart — Eastchester-Dyre Avenue — 5:00 to 6:00 
p.m. 
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Figure G.5-48: Future Baseline (CBTC) Station Occupancy Chart — Eastchester-Dyre Avenue – 6:00 to 7:00 
p.m. 
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G.5.7 Wakefield-241 Street 
Figure G.5-49: Future Baseline (CBTC) Station Occupancy Chart — Wakefield-241 Street — 6:00 to 7:00 a.m. 
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Figure G.5-50: Future Baseline (CBTC) Station Occupancy Chart – Wakefield-241 Street — 7:00 to 8:00 a.m. 
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Figure G.5-51: Future Baseline (CBTC) Station Occupancy Chart – Wakefield-241 Street — 8:00 to 9:00 a.m. 
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Figure G.5-52: Future Baseline (CBTC) Station Occupancy Chart – Wakefield-241 Street — 9:00 to 10:00 a.m. 
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Figure G.5-53: Future Baseline (CBTC) Station Occupancy Chart — Wakefield-241 Street — 3:00 to 4:00 p.m. 
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Figure G.5-54: Future Baseline (CBTC) Station Occupancy Chart — Wakefield-241 Street — 4:00 to 5:00 p.m. 
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Figure G.5-55: Future Baseline (CBTC) Station Occupancy Chart — Wakefield-241 Street — 5:00 to 6:00 p.m. 
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Figure G.5-56: Future Baseline (CBTC) Station Occupancy Chart — Wakefield-241 Street — 6:00 to 7:00 p.m. 
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G.5.8 Woodlawn 
Figure G.5-57: Future Baseline (CBTC) Station Occupancy Chart – Woodlawn - 6:00 to 7:00 a.m. 
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Figure G.5-58: Future Baseline (CBTC) Station Occupancy Chart – Woodlawn – 7:00 to 8:00 a.m. 
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Figure G.5-59: Future Baseline (CBTC) Station Occupancy Chart – Woodlawn – 8:00 to 9:00 a.m. 
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Figure G.5-60: Future Baseline (CBTC) Station Occupancy Chart — Woodlawn — 9:00 to 10:00 a.m. 
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Figure G.5-61: Future Baseline (CBTC) Station Occupancy Chart — Woodlawn - 3:00 to 4:00 p.m. 
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Figure G.5-62: Future Baseline (CBTC) Station Occupancy Chart – Woodlawn – 4:00 to 5:00 p.m. 
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Figure G.5-63: Future Baseline (CBTC) Station Occupancy Chart – Woodlawn – 5:00 to 6:00 p.m. 
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Figure G.5-64: Future Baseline (CBTC) Station Occupancy Chart – Woodlawn – 6:00 to 7:00 p.m. 
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G.5.9 Harlem-148 Street 


Figure G.5-65: Future Baseline (CBTC) Station Occupancy Chart — 
Harlem-148 Street — 6:00 to 7:00 a.m. 
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Figure G.5-66: Future Baseline (CBTC) Station Occupancy Chart — 
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Figure G.5-67: Future Baseline (CBTC) Station Occupancy Chart — 
Harlem-148 Street — 8:00 to 9:00 a.m. 
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Figure G.5-68: Future Baseline (CBTC) Station Occupancy Chart — 


Harlem-148 Street — 9:00 to 10:00 a.m. 
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Figure G.5-69: Future Baseline (СВТС) Station Occupancy Chart – 


Harlem-148 Street — 3:00 to 4:00 p.m. 
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Figure G.5-70: Future Baseline (CBTC) Station Occupancy Chart — 
Harlem-148 Street — 4:00 to 5:00 p.m. 
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Figure 6.5-71: Future Baseline (СВТС) Station Occupancy Chart – 
Harlem-148 Street – 5:00 to 6:00 p.m. 
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Figure G.5-72: Future Baseline (CBTC) Station Occupancy Chart — 
Harlem-148 Street — 6:00 to 7:00 p.m. 
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G.5.10 Van Cortlandt Park-242 Street 


Figure G.5-73: Future Baseline (CBTC) Station Occupancy Chart — 
Van Cortlandt Park-242 Street — 6:00 to 7:00 a.m. 
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Figure G.5-74: Future Baseline (CBTC) Station Occupancy Chart — 
Van Cortlandt Park-242 Street — 7:00 to 8:00 a.m. 
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Figure G.5-75: Future Baseline (CBTC) Station Occupancy Chart — 
Van Cortlandt Park-242 Street — 8:00 to 9:00 a.m. 
Station Occupancy - Van Cortlandt Park - 242 St 
08:00:00 — 09:00:00 (01:00:00) 
a a a с a a a a a a оо ве 
= [7] < a 2 [2] = [7] = [7] 20 2 
I N! uil w! w! x = e! | I pu B 
S 8 5 8 5 8 5 8 5 8 58 52 
a Mi - - - - - - M _! _' щ > 
~ 
о 
5 & = 
E Sm 29 
о m 
88 55 
хе -X 
рт 
08:00:00 08:05:00 08:10:00 08:15:00 08:20:00 08:25:00 08:30:00 08:35:00 08:40:00 08:45:00 08:50:00 08:55:00 09:00:00 
Time 
IRT CAPACITY STUDY 0000009 LINES JULY 2020 


Page G-295 


APPENDICES TO FUTURE BASELINE (CBTC) 
TECHNICAL MEMORANDUM 


Figure G.5-76: Future Baseline (CBTC) Station Occupancy Chart — 
Van Cortlandt Park-242 Street — 9:00 to 10:00 a.m. 
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Figure G.5-77: Future Baseline (CBTC) Station Occupancy Chart — 
Van Cortlandt Park-242 Street — 3:00 to 4:00 p.m. 
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Figure G.5-78: Future Baseline (CBTC) Station Occupancy Chart — 
Van Cortlandt Park-242 Street — 4:00 to 5:00 p.m. 
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Figure G.5-79: Future Baseline (CBTC) Station Occupancy Chart — 
Van Cortlandt Park-242 Street — 5:00 to 6:00 p.m. 
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Figure G.5-80: Future Baseline (CBTC) Station Occupancy Chart — 
Van Cortlandt Park-242 Street — 6:00 to 7:00 p.m. 
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G.5.11 South Ferry 


Figure G.5-81: Future Baseline (CBTC) Station Occupancy Chart — 
South Ferry — 6:00 to 7:00 a.m. 
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Figure G.5-82: Future Baseline (CBTC) Station Occupancy Chart — 


South Ferry – 7:00 to 8:00 a.m. 
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Figure G.5-84: Future Baseline (CBTC) Station Occupancy Chart — 
South Ferry — 9:00 to 10:00 a.m. 
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Figure G.5-85: Future Baseline (CBTC) Station Occupancy Chart — 
South Ferry — 3:00 to 4:00 p.m. 
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Figure G.5-86: Future Baseline (CBTC) Station Occupancy Chart — 


South Ferry — 4:00 to 5:00 p.m. 
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Figure G.5-88. Future Baseline (CBTC) Station Occupancy Chart – South Ferry — 6:00 to 7:00 p.m. 
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18:00:00 — 19:00:00 (01:00:00) 
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G.6 Simulated Wayside and CBTC Travel Times, Phases | and Il 


Figure G.6-1. Ө Line Northbound, Flatbush Avenue to Nevins Street 


Car7070 8/8/2018 0740 — Car 7070 8/8/2018 1504 — Car 7070 8/8/2018 1842 
— Car 7070 8/8/2018 1119 - Car 6301 3/9/2018 1722 Car 6301 3/9/2018 1314 
— Car 6301 3/9/2018 2121 —— Car 6301 3/10/2018 0113 —R142, TrainOps Wayside Simulation 
---В188, TrainOps CBTC Simulation 
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Figure G.6-2. Ө Line Southbound, Nevins Street to Flatbush Avenue 
— Car 7070 8/8/2018 0942 — Car 7070 8/8/2018 1314 ---Саг 7070 8/8/2018 1647 
Car 7070 8/8/2018 0606 — Car 6301 3/9/2018 1242 — Car 6301 3/9/2018 1648 
---Саг 6301 3/9/2018 2047 — Car 6301 3/10/2018 0048 — R142, TrainOps Wayside Simulation 
— 2188, TrainOps CBTC Simulation 
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Figure G.6-3. @ Line Northbound, New Lots Avenue to Utica Avenue 


—-NewLots Utica 11/07 (1) ——-NewLots Utica 11/07 (2) — New Lots Utica 11/22 
—R142, TrainOps Wayside Simulation —R188, TrainOps CBTC Simulation 
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Figure G.6-4. Ө Line Southbound, Utica Avenue to New Lots Avenue 
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Figure G.6-5. 6) пе Southbound, Utica Avenue to New Lots Avenue 


—-Utica NewLots 11/07 (1) —-Utica NewLots 11/07 (2) —-Utica NewLots 11/22 
—-R62, TrainOps Wayside Simulation —R142, TrainOps Wayside Simulation — 2 188, TrainOps CBTC Simulation 
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Figure G.6-6. Ө Line Northbound, New Lots Avenue to Utica Avenue 
——NewLots Utica 11/07 (1) ——-NewLots Utica 11/07 (2) New Lots Utica 11/22 
—-R62, TrainOps Wayside Simulation —R142, TrainOps Wayside Simulation ---В188, TrainOps CBTC Simulation 
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Figure G.6-7. @ Line Southbound, 138 Street to Utica Avenue 


— 11/6/2018 19:11 —11/6/2018 22:05 —11/7/2018 7:28 
— 11/7/2018 10:32 — 11/7/2018 16:03 — 11/7/2018 16:20 
11/7/2018 19:39 — 11/8/2018 16:24 —11/8/2018 15:29 
— 11/9/2018 7:26 —R142, TrainOps Wayside Simulation —R188, TrainOps CBTC Simulation 
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Figure G.6-8. @ Line Northbound, Utica Avenue to 138 Street 
— 11/6/2018 20:40 — 11/7/2018 6:15 — 11/7/2018 8:59 
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— 11/8/2018 20:58 — 2 142, TrainOps Wayside Simulation —R188, TrainOps CBTC Simulation 
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G.7 Present and Potential Capacity Constraints: Future Baseline (CBTC) Model 
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Table G.7-1. Capacity Constraints, Future Baseline (CBTC) Model, Morning Peak 


B Ее г вт я S за 

Ф а. Ф n. Ф а. о œŒ о œ 

Line Track Direction | From Station To Station Mon ДР ЈЕР e N ED qe Қай | AGA kasu 
Broadway 7A-1 5 Van Cortlandt Рагк/242 St 238 St 0 18 18 | 26 | 69% 
Broadway TA-4 N 238 St Van Cortlandt Park/ 242 St Ф 18 18 | 26 | 69% 
Broadway TA-1 S 238 St Dyckman St 0 26 26 | 36 | 72% 
Broadway TA-4 N Dyckman St 238 St © 26 26 | 36 | 72% 
Broadway TA-1 S Dyckman St 145 St o 26 26 | 36 | 72% 
Broadway TA-4 N 145 St Dyckman St 0 26 26 | 36 | 72% 
Broadway TA-1 S 145 St 137 St 0 26 26 | 36 | 72% 
Broadway TA-4 N 137 St 145 St 0 26 26 | 36 | 72% 
Broadway TA-1 S 137 St 103 St о 30 30 | 36 | 83% 
Broadway TA-4 N 103 St 137 St o 30 30 | 36 | 83% 
Broadway TA-1 S 103 St Times Sq/42 St 0 30 30 | 36 | 83% 
Broadway TA-4 N Times Sq/42 St 103 St o 30 30 | 36 | 83% 
Tth Avenue ТА-1 5 Times 54/42 St Chambers St (1) 30 30 | 36 | 83% 
Tth Avenue ТА-4 М Chambers St Times Sq/42 St e 30 30 | 36 | 83% 
Tth Avenue TA-1 5 Chambers St South Ferry Terminal 0 30 30 | 36 | 83% 
7th Avenue 7A-4 N South Ferry Terminal Chambers St & 30 30 | 36 | 83% 
Lenox Avenue LN-1 S Harlem/148 St 145 St 9 13 13 | 16 | 81% 
Lenox Avenue LN-4 N 145 St Harlem/148 St 9 13 13 | 16 | 81% 
Lenox Avenue LN-1 S 145 St 142 St Jct е 13 13 | 36 | 36% 
Lenox Avenue LN-4 N 142 St Jct 145 St 9 13 13 | 18 | 72% 
Lenox Avenue TA-2-LN-2 5 142 St Jct Central Park North (110 St) ӨӨ | 2 26 | 36 | 72% 
Lenox Avenue TA-3-LN-3 N Central Park North (110 St) 142 St Jct ӨӨ | 2 26 | 36 | 72% 
Lenox Avenue TA-2-LN-2 5 Central Park North (110 St) 103 St ӨӨ | 2 26 | 36 | 72% 
Lenox Avenue TA-3-LN-3 N 103 St Central Park North (110 St) ӨӨ | 2 26 | 36 | 72% 
Broadway TA-2-LN-2 S 103 St Times Sq/42 St ӨӨ | 2 26 | 36 | 72% 
Broadway TA-3-LN-3 N Times Sq/42 St 103 St ӨӨ | 2 26 | 36 | 72% 
Tth Avenue TA-2-LN-2 5 Times Sq/42 St Chambers St ӨӨ | 5 26 | 36 | 72% 
Tth Avenue 7A-3-LN-3 N Chambers St Times Sq/42 St ӨӨ | 5 26 | 36 | 72% 
Tth Avenue TA-2-LN-2 5 Chambers St Park St ӨӨ | 2 26 | 36 | 72% 
Tth Avenue TA-3-LN-3 N Park St Chambers St ӨӨ 5 26 | 36 | 72% 
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Table G.7-1. Capacity Constraints, Future Baseline (CBTC) Model, Morning Peak 


= ЕР 58 
Ф a Ф a Ф a o с ос 
Цпе Тгаск Direction | From Station To Station S bd eer | k P de | 4“ | за Қадыс 
Clark Street TA-2-LN-2 S Park St Fulton St ӨӨ | 5 26 | 36 | 72% 
Clark Street TA-3-LN-3 N Fulton St Park St ӨӨ | 5 26 | 36 | 72% 
Clark Street 7A-2-LN-2 S Fulton St Hoyt St ӨӨ | 2 26 | 36 | 72% 
7th Avenue 7A-3-LN-3 N Hoyt St Fulton St ӨӨ | 2 26 | 36 | 72% 
Eastern Parkway EP-E1 S Hoyt St Franklin Av 00 | 26 26 | 36 | 72% 
Eastern Parkway EP-E4 N Franklin Av Hoyt St де | 26 26 | 36 | 72% 
Eastern Parkway EP-E1 S Franklin Av Nostrand Jct ӨӨ | 2 26 | 36 | 72% 
Eastern Parkway EP-E4 N Nostrand Jct Franklin Av ӨӨ | 2 26 | 36 | 72% 
Eastern Parkway EP-E1 S Nostrand Jct Van Siclen Av 9 13 13 | 36 | 36% 
Eastern Parkway EP-E4 N Van Siclen Av Nostrand Av 0 13 13 | 36 | 36% 
Eastern Parkway EP-E1 S Van Siclen Av New Lots Av 9 13 13 | 23 | 57% 
Eastern Parkway EP-E4 N New Lots Av Van Siclen Av 9 13 13 | 23 | 57% 
White Plains Road WP-2 S Wakefield/241 St Nereid Av д 13 13 | 21 62% 
White Plains Road WP-3 N Nereid Av Wakefield/241 St e 13 13 | 21 62% 
White Plains Road WP-2 S Nereid Av Bronx Park East д 13 13 | 36 | 36% 
White Plains Road WP-3 N Bronx Park East Nereid Av е 13 | 9 4 17 | 36 47% 
White Plains Road WP-2 S Bronx Park East E 180 St д 13 13 | 36 | 36% 
White Plains Road WP-3 N E 180 St Bronx Park East о 13 | 9 | 4 17 | 36 47% 
Lenox Av/White Plains Rd WP-2 S E 180 St West Farms Sq/ E Tremont Av д 13 | О | 10 23 | 36 | 64% 
Lenox Av/White Plains Rd WP-M N West Farms Sq/ E Tremont Av E 180 St o 12 12 | 36 | 3390 
Lenox Av/White Plains Rd WP-3 N West Farms Sq/E Tremont Av E 180 St д 13 13 | 36 | 36% 
Lenox Av/White Plains Rd WP-2 S West Farms Sq/E Tremont Av 3 Av/149 St е 13 | О | 10 23 | 36 | 64% 
Lenox Av/White Plains Rd WP-M N 3 Av/149 St West Farms Sq/ E Tremont Av o 12 12 | 36 | 3390 
Lenox Av/White Plains Rd WP-3 N 3 Av/149 St West Farms Sq/ E Tremont Av е 13 13 | 36 | 3690 
Lenox Av WP-2 S 3 Av/149 St 149 St/Grand Concourse д 13 | О | 10 23 | 24 | 96% 
Lenox Av WP-3 N 149 St/Grand Concourse 3 Av/149 St e 13 13 | 24 | 54% 
Lenox Av TA-2-LN-2 5 149 St/Grand Concourse 142 St Jet д 13 13 | 18 | 72% 
Lenox Av TA-3-LN-3 N 142 St Jct 149 St/Grand Concourse е 13 13 | 18 | 7290 
Eastern Parkway ЕР-Е! 5 Nostrand Jct Nostrand Jct 00 5 е 10 36 | 36 | 100% 
Eastern Parkway EP-E4 N Nostrand Jct Nostrand Jct Ө |13|09 | 13 | Ө | 10 | 36 | 36 | 100% 
Nostrand Avenue NO-D2 S Nostrand Jct Newkirk Av д 13 | О | 10 23 | 23 | 100% 
Nostrand Avenue NO-D3 N Newkirk Av Nostrand Jct е 13 | O | 10 23 | 23 | 100% 
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Table G.7-1. Capacity Constraints, Future Baseline (CBTC) Model, Morning Peak 


= tT ë || Е г 8 58 

Ф а. Ф а. Ф а. о œŒ о œ 

Line Track | Direction | From Station To Station Е Во ела (kaa! | е | Ea ñ bus adn 
Nostrand Avenue NO-D2 S Newkirk Av Flatbush Av/Brooklyn College е 13 | О | 10 23 | 31 74% 
Nostrand Avenue NO-D3 N Flatbush Av/Brooklyn College Newkirk Av е 13 | © | 10 23 | 31 74% 
Jerome Avenue JR-1 S Woodlawn Mosholu Pkwy (4) 20 20 | 26 | 77% 
Jerome Avenue JR-4 N Mosholu Pkwy Woodlawn (4) 20 20 | 26 | 77% 
Jerome Avenue JR-1 S Mosholu Pkwy Bedford Park Blvd/Lehman College е 20 20 | 26 | 77% 
Jerome Avenue JR-4 N Bedford Park Blvd/Lehman College | Mosholu Pkwy е 20 20 | 26 | 77% 
Jerome Avenue JR-1 S Bedford Park Blvd/Lehman College | 149 St/Grand Concourse е 20 20 | 36 | 5690 
Jerome Avenue JR-4 N 149 St/Grand Concourse Bedford Park Blvd/Lehman College (4) 20 20 | 36 | 5690 
Jerome Avenue JR-1 S 149 St/Grand Concourse 138 St/Grand Concourse (4) 20 20 | 36 | 56% 
Jerome Avenue LX-4-JR-4 N North of 138 St 149 St/Grand Concourse (4) 20 20 | 36 | 5690 
Lexington Avenue LX-4-JR-4 N 138 St/Grand Concourse North of 138 St ӨӨ | з 30 | 36 | 83% 
Lexington Avenue LX-3-PE-3 N 125 St 138 St/Grand Concourse ӨӨ | з 30 | 36 | 83% 
Lexington Avenue LX-2-PE-2 S 116 St 110 St ӨӨ | з 30 | 36 | 83% 
Lexington Avenue LX-2-PE-2 S 110 St 103 St ӨӨ | з 30 | 36 | 83% 
Lexington Avenue LX-2-PE-2 S 103 St 51 St ӨӨ | з 30 | 36 | 83% 
Lexington Avenue LX-3-PE-3 N 51 St 125 St ӨӨ | з 30 | 36 | 83% 
Lexington Avenue EP-2-LX-2 S 51 St Grand Central/42 St ӨӨ | з 30 | 36 | 83% 
Lexington Avenue EP-2-LX-2 S Grand Central/42 St 14 St/Union Sq ӨӨ | з 30 | 30 | 100% 
Lexington Avenue EP-E3-LX-3 N Grand Central/42 St 51 St 00 | 30 30 | 30 | 100% 
Lexington Avenue EP-2-LX-2 S 14 St/Union Sq Brooklyn Bridge ӨӨ | з 30 | 30 | 100% 
Lexington Avenue EP-E3-LX-3 N 14 St/Union Sq Grand Central/42 St ӨӨ | з 30 | 30 | 100% 
Lexington Avenue EP-2-LX-2 S Brooklyn Bridge Bowling Green ӨӨ | з 30 | 36 | 83% 
Lexington Avenue EP-E3-LX-3 N Brooklyn Bridge 14 St/Union Sq ӨӨ | з 30 | 30 | 100% 
Lexington Avenue EP-E3-LX-3 N Bowling Green Brooklyn Bridge ӨӨ | з 30 | 36 | 83% 
Lexington Avenue EP-2-LX-2 S Bowling Green Hoyt St ӨӨ | з 30 | 36 | 83% 
Eastern Parkway EP-E3-LX-3 N Hoyt St Bowling Green ӨӨ | з 30 | 36 | 83% 
Eastern Parkway EP-2-LX-2 S Hoyt St Franklin Av ӨӨ | з 30 | 36 8396 
Eastern Parkway EP-E3-LX-3 N Franklin Av Hoyt St ӨӨ | з 30 | 36 83% 
Eastern Parkway EP-2-LX-2 S Franklin Av Nostrand Jct ӨӨ | з 30 | 36 | 83% 
Eastern Parkway EP-E3-LX-3 N Nostrand Jct Franklin Av ӨӨ | з 30 | 36 | 83% 
Eastern Parkway EP-2-LX-2 S Nostrand Jct Nostrand Av (4) 20 20 | 36 | 5690 
Eastern Parkway EP-E3-LX-3 N Nostrand Av Nostrand Jct (4) 20 20 | 36 | 5690 
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Table G.7-1. Capacity Constraints, Future Baseline (CBTC) Model, Morning Peak 


= tT + Е Е г 8 за 

Ф а. Ф а. Ф а. о œŒ о œ 

Line Track | Direction | From Station To Station И Бий Ea ӘК БӘЙ Бай кей не 
Eastern Parkway EP-2-LX-2 S Nostrand Av Crown Hts/Utica Av (4) 20 20 | 27 | 74% 
Eastern Parkway EP-E3-LX-3 N Crown Hts/Utica Av Kingston Av (4) 20 20 | 27 | 74% 
Dyre Avenue DY-1 S Eastchester/Dyre Av Baychester Av 9 10 10 | 29 | 34% 
Dyre Avenue DY-2 N Baychester Av Eastchester/Dyre Av 9 8 8 | 29 | 28% 
Dyre Avenue DY-1 S Baychester Av Morris Park 9 10 10 | 36 | 28% 
Dyre Avenue DY-2 N Morris Park Baychester Av 9 8 8 | 36 | 22% 
Dyre Avenue DY-1 S Morris Park E 180 St 9 10 10 | 36 28% 
Dyre Avenue DY-2 N E 180 St Morris Park 9 8 8 | 36 | 22% 
Dyre Avenue WP-1A S 149 St/ Grand Concourse North of 138 St 9 10 10 | 18 | 56% 
Dyre Avenue WP-4A N 138 St/Grand Concourse 149 St/Grand Concourse 9 12 12 | 18 | 67% 
Lexington Avenue LX-1-JR-1 S North of 138 St 138 St/Grand Concourse 9 10 10 | 18 | 56% 
Pelham PE-2 S Pelham Bay Park Westchester Sq/ E Tremont Av 9 15 15 | 28 54% 
Pelham PE-3 N Westchester Sq/ E Tremont Av Pelham Bay Park 9 15 15 | 28 54% 
Pelham PE-2 S Westchester Sq/ E Tremont Av Castle Hill Av [6] 30 30 | 36 | 83% 
Pelham PE-3 N Castle Hill Av Westchester Sq/ E Tremont Ау о 15 15 | 36 | 42% 
Рејћат РЕ-М М Castle Hill Av Westchester Sq/ E Tremont Av [6] 15 15 | 36 | 42% 
Pelham РЕ-2 5 Castle Hill Av Brook Av о 30 30 | 36 | 83% 
Pelham PE-3 N Brook Av Castle Hill Av о 15 15 | 36 | 42% 
Pelham PE-M N Brook Av Castle Hill Av о 15 15 | 36 | 42% 
Pelham PE-2 S Brook Av 3 Ау/138 St о 30 30 | 36 | 83% 
Pelham PE-3 N 3 Av/138 St Brook Av о 15 15 | 36 | 42% 
Pelham PE-M N 3 Av/138 St Brook Av о 15 15 | 36 | 42% 
Lexington Avenue LX-2-PE-2 S 3 Av/138 St 125 St о 30 30 | 36 | 83% 
Lexington Avenue LX-3A-125 N 125 St 3 Av/138 St о 30 30 | 36 | 83% 
Lexington Avenue LX-1-JR-1 S 125 St 116 St о 30 30 | 36 | 83% 
Lexington Avenue LX-1-JR-1 S 116 St 51 St о 30 30 | 36 | 83% 
Lexington Avenue LX-4-JR-4 N 51 St 125 St о 30 30 | 36 | 83% 
Lexington Avenue LX-1-JR-1 S 51 St Grand Central/42 St о 30 30 | 36 | 83% 
Lexington Avenue LX-4-JR-4 N Grand Central/42 St 51 St о 30 30 | 36 | 83% 
Lexington Avenue LX-1-JR-1 S Grand Central/42 St Grand Central South Interlocking о 30 30 | 36 | 83% 
Lexington Avenue LX-4-JR-4 N 14 St/Union Sq Grand Central/42 St о 30 30 | 36 | 83% 
Lexington Avenue LX-1-JR-1 S Grand Central South Interlocking 14 St/Union Sq о 30 30 | 36 | 83% 
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Table G.7-1. Capacity Constraints, Future Baseline (CBTC) Model, Morning Peak 


" P 2 È | Е s> 

е = 2 = 2 Е 9 

2 r 2Z|r в |z за 

Ф n. Ф а. Ф а. о œŒ о œ 

Line Track Direction | From Station To Station ке Wie u= om ape Бәй S Қайы 
Lexington Avenue LX-1-JR-1 S 14 St/Union Sq Brooklyn Bridge о 30 30 | 36 | 83% 
Lexington Avenue LX-4-JR-4 N Brooklyn Bridge 14 St/Union Sq о 30 30 | 36 | 83% 
Lexington Avenue LX-4-JR-4 S Brooklyn Bridge South Brooklyn Bridge North о 30 30 | 30 | 100% 
42nd Street Shuttle 42-S-1 SIN Times Sq Shuttle Grand Central Shuttle 9 10 10 | 10 | 100% 
42nd Street Shuttle 42-5-4 SIN Times Sq Shuttle Grand Central Shuttle 9 10 10 | 10 | 100% 


Notes: 
1. Capacity is shown on a segment-specific basis. Available capacity may not be usable given constraints elsewhere in the network for a given service. 


2. Times Sq-Grand Central service delivery and capacity reflect one-way operation. Bidirectional service delivery on each track is double the train volumes shown. 
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Table G.7-2. Capacity Constraints, Future Baseline (CBTC) Model, Evening Peak 


= tT + Е Е 8 58 

Ф а. Ф а. Ф а. о œŒ о œ 

Line Track Direction | From Station To Station "m рай ee Ы ӘЖ Бәй ей S ве 

Broadway ТА-1 5 Van Cortlandt Рагк/242 St 238 St Ф 15 15 | 26 | 58% 
Broadway TA-4 N 238 St Van Cortlandt Park/ 242 St 0 15 15 | 26 | 58% 
Broadway ТА-1 5 238 St Dyckman St 0 25 25 | 36 | 69% 
Broadway TA-4 N Dyckman St 238 St 0 25 25 | 36 | 69% 
Broadway TA-1 S Dyckman St 145 St 0 25 25 | 36 | 69% 
Broadway TA-4 N 145 St Dyckman St 0 25 25 | 36 | 69% 
Broadway ТА-1 5 145 St 137 St 0 25 25 | 36 | 69% 
Broadway TA-4 N 137 St 145 St 0 27 27 | 36 | 75% 
Broadway ТА-1 5 137 St 103 St 0 30 30 | 36 | 83% 
Broadway TA-4 N 103 St 137 St 0 30 30 | 36 | 83% 
Broadway TA-1 5 103 St Times Sq/42 St 0 30 30 | 36 | 83% 
Broadway TA-4 N Times Sq/42 St 103 St © 30 30 | 36 | 83% 
Tth Avenue TA-1 5 Times Sq/42 St Chambers St (1) 30 30 | 36 | 83% 
Tth Avenue ТА-4 М Chambers St Times Sq/42 St (1) 30 30 | 36 | 83% 
Tth Avenue TA-1 5 Chambers St South Ferry Terminal 0 30 30 | 36 | 83% 
Tth Avenue TA-4 N South Ferry Terminal Chambers St 0 30 30 | 36 | 83% 
Lenox Avenue LN-1 5 Harlem/148 St 145 St 9 13 13 | 16 | 81% 
Lenox Avenue LN-4 N 145 St Harlem/148 St e 14 14 | 16 | 88% 
Lenox Avenue LN-1 S 145 St 142 St Jct 9 13 13 | 36 | 36% 
Lenox Avenue LN-4 N 142 St Jct 145 St 9 14 14 | 18 78% 
Lenox Avenue TA-2-LN-2 |5 142 St Jct Central Park North (110 St) ӨӨ | 27 27 | 36 | 75% 
Lenox Avenue 7A-3-LN-3 |М Central Park North (110 St) 142 St Jct ӨӨ | 27 27 | 36 | 75% 
Lenox Avenue TA-2-LN-2 |5 Central Park North (110 St) 103 St ӨӨ | 27 27 | 36 | 75% 
Lenox Avenue 7A-3-LN-3 N 103 St Central Park North (110 St) 00 7 27 | 36 75% 
Broadway TA-2-LN-2 | S 103 St Times Sq/42 St @@ | 27 27 | 36 | 75% 
Broadway 7A-3-LN-3 | N Times 50/42 St 103 St ӨӨ | 27 27 | 36 | 75% 
Tth Avenue TA-2-LN-2 5 Times Sq/42 St Chambers St ӨӨ 2 27 | 36 | 75% 
7th Avenue 7A-3-LN-3 N Chambers St Times Sq/42 St 00 7 27 | 36 75% 
Tth Avenue TA-2-LN-2 |5 Chambers St Park St ӨӨ | 27 27 | 36 | 75% 
Tth Avenue 7A-3-LN-3 | N Park St Chambers St 00 | 27 27 | 36 | 75% 
Clark Street TA-2-LN-2 |5 Рагк 5: Fulton St ӨӨ | 27 27 | 36 | 75% 
Clark Street 7A-3-LN-3 | М Fulton St Park St ӨӨ | 27 27 | 36 | 75% 
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Table G.7-2. Capacity Constraints, Future Baseline (CBTC) Model, Evening Peak 


= ri? rz Е z в 58 

Ф a Ф a Ф a о с о с 

Line Track Direction | From Station To Station зи Non | СЦ ме S | | а 

Clark Street 7A-2-LN-2 | S Fulton St Hoyt St ӨӨ | 27 27 | 36 | 75% 
7th Avenue 7A-3-LN-3 |N Hoyt St Fulton St ӨӨ | 27 27 | 36 | 759 
Eastern Parkway EP-E1 S Hoyt St Franklin Av 00 | 27 27 | 36 | 75% 
Eastern Parkway EP-E4 N Franklin Av Hoyt St 00 7 27 | 36 | 75% 
Eastern Parkway EP-E1 S Franklin Av Nostrand Jct ӨӨ | 27 27 | 36 | 75% 
Eastern Parkway EP-E4 N Nostrand Jct Franklin Av ӨӨ | 27 27 | 36 | 75% 
Eastern Parkway EP-E1 S Nostrand Jct Van Siclen Av 9 14 14 | 36 39% 
Eastern Parkway EP-E4 N Van Siclen Av Nostrand Av e 14 14 | 36 39% 
Eastern Parkway EP-E1 S Van Siclen Av New Lots Av 9 14 14 | 23 61% 
Eastern Parkway EP-E4 N New Lots Av Van Siclen Av e 14 14 | 23 6196 
White Plains Road WP-2 S Wakefield/241 St Nereid Av д 13 13 | 21 62% 
White Plains Road WP-3 N Nereid Av Wakefield/241 St а 13 13 | 21 62% 
White Plains Road WP-2 S Nereid Av Bronx Park East о 13 | 9 4 17 | 36 47% 
White Plains Road WP-3 N Bronx Park East Nereid Av о 13 13 | 36 | 36% 
White Plains Road WP-2 S Bronx Park East E 180 St о 13 | 9 4 17 | 36 47% 
White Plains Road WP-3 N E 180 St Bronx Park East о 13 13 | 36 | 36% 
Lenox Av/White Plains Ка | WP-2 S E 180 St West Farms Sq/ E Tremont Av д 13 13 | 36 | 36% 
Lenox Av/White Plains Rd | WP-M 5 E 180 St West Farms Sq/ E Tremont Av (5) 11 11 | 36 | 31% 
Lenox Av/White Plains Ва | WP-3 N West Farms Sq/E Tremont Av E 180 St ө 13 | @ | 10 23 | 36 | 64% 
Lenox Av/White Plains Rd | WP-2 5 West Farms Sq/E Tremont Av 3 Av/149 St е 13 13 | 36 | 3690 
Lenox Av/White Plains Ка | WP-M 5 West Farms Sq/E Tremont Av 3 Av/149 St o 11 11 | 36 | 31% 
Lenox Av/White Plains Ка | WP-3 N 3 Av/149 St West Farms Sq/ E Tremont Av e 13 | О | 10 23 | 36 | 64% 
Lenox Av WP-2 S 3 Av/149 St 149 St/Grand Concourse ө 13 | © | 11 24 | 24 | 100% 
Lenox Av WP-3 N 149 St/Grand Concourse 3 Av/149 St о 13 | О | 10 23 | 24 | 96% 
Lenox Av TA-2-LN-2 5 149 St/Grand Concourse 142 St Jct e 13 13 | 18 | 72% 
Lenox Av 7A-3-LN-3 N 142 St Jet 149 St/Grand Concourse ө 13 13 | 18 | 72% 
Eastern Parkway EP-E1 S Nostrand Jct Nostrand Jct 00 | 27 | е | 10 37 | 36 | 103% 
Eastern Parkway EP-E4 N Nostrand Jct Nostrand Jct Ө 13 | Ө | 14 | Ө | 10 | 37 | 36 | 103% 
Nostrand Avenue NO-D2 S Nostrand Jct Newkirk Av о 13 | О | 10 23 | 23 | 100% 
Nostrand Avenue NO-D3 N Newkirk Av Nostrand Jct о 13 | О | 10 23 | 23 | 10096 
Nostrand Avenue NO-D2 S Newkirk Av Flatbush Av/Brooklyn College е 13 | О | 10 23 | 31 74% 
Nostrand Avenue NO-D3 N Flatbush Av/Brooklyn College Newkirk Av е 13 | О | 10 23 | 31 74% 
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Table G.7-2. Capacity Constraints, Future Baseline (CBTC) Model, Evening Peak 
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= tT + Е Е г я е за 

Ф а. Ф а. Ф а. о œŒ о œ 

Line Track | Direction | From Station To Station ЖКС Неј e Бай ей Жайы 

Jerome Avenue JR-1 S Woodlawn Mosholu Pkwy (4) 21 21 | 26 | 819 
Јеготе Амепџе JR-4 N Mosholu Pkwy Woodlawn о 21 21 | 26 81% 
Jerome Avenue JR-1 S Mosholu Pkwy Bedford Park Blvd/Lehman College (4) 21 21 | 26 | 819 
Jerome Avenue JR-4 N Bedford Park Blvd/Lehman College | Mosholu Pkwy (4) 21 21 | 26 | 819 
Jerome Avenue JR-1 S Bedford Park Blvd/Lehman College | 149 St/Grand Concourse (4) 21 21 | 36 | 5890 
Jerome Avenue JR-4 N 149 St/Grand Concourse Bedford Park Blvd/Lehman College | O 21 21 | 36 | 58% 
Jerome Avenue JR-1 S 149 St/Grand Concourse 138 St/Grand Concourse е 21 21 | 36 | 5890 
Jerome Avenue LX-4-JR-4 N North of 138 St 149 St/Grand Concourse (4) 21 21 | 36 | 5890 
Lexington Avenue LX-4-JR-4 N 138 St/Grand Concourse North of 138 St ӨӨ | з 30 | 36 | 83% 
Lexington Avenue LX-3-PE-3 | N 125 St 138 St/Grand Concourse ӨӨ | з 30 | 36 | 83% 
Lexington Avenue LX-2-PE-2 |5 116 St 110 St ӨӨ | з 30 | 36 | 83% 
Lexington Avenue LX-2-PE-2 |5 110 St 103 St ӨӨ | з 30 | 36 | 83% 
Lexington Avenue LX-2-PE-2 |5 103 St 51 St ӨӨ | з 30 | 36 | 83% 
Lexington Avenue LX-3-PE-3 | N 51 St 125 St ӨӨ | з 30 | 36 | 83% 
Lexington Avenue ЕР-2-1Х-2 |5 51 St Grand Central/42 St ӨӨ | з 30 | 36 | 83% 
Lexington Avenue EP-2-LX-2 |5 Grand Central/42 St 14 St/Union Sq ӨӨ | з 30 | 30 | 100% 
Lexington Avenue EP-E3-LX-3 | М Grand Central/42 St 51 St ӨӨ | з 30 | 30 | 100% 
Lexington Avenue EP-2-LX-2 |5 14 St/Union Sq Brooklyn Bridge ӨӨ | з 30 | 30 | 100% 
Lexington Avenue EP-E3-LX-3 | N 14 St/Union Sq Grand Central/42 St ӨӨ | з 30 | 30 | 100% 
Lexington Avenue EP-2-LX-2 |5 Brooklyn Bridge Bowling Green ӨӨ | з 30 | 36 | 83% 
Lexington Avenue EP-E3-LX-3 | М Brooklyn Bridge 14 St'Union Sq ӨӨ | з 30 | 30 | 100% 
Lexington Avenue EP-E3-LX-3 | М Bowling Green Brooklyn Bridge ӨӨ | з 30 | 36 | 83% 
Lexington Avenue EP-2-LX2 |$ Bowling Green Hoyt St ӨӨ | з 30 | 36 | 83% 
Eastern Parkway EP-E3-LX-3 | М Hoyt St Bowling Green ӨӨ | з 30 | 36 | 83% 
Eastern Parkway EP-2-LX-2 S Hoyt St Franklin Av ӨӨ | з 30 | 36 83% 
Eastern Parkway EP-E3-LX-3 | N Franklin Av Hoyt St [415 | 30 30 | 36 83% 
Eastern Parkway EP-2-LX-2 |5 Franklin Av Nostrand Jct ӨӨ | з 30 | 36 | 83% 
Eastern Parkway EP-E3-LX-3 | N Nostrand Jct Franklin Av ӨӨ | з 30 | 36 | 83% 
Eastern Parkway EP-2-LX-2 |5 Nostrand Jct Nostrand Av (4) 20 20 | 36 | 5690 
Eastern Parkway EP-E3-LX-3 | М Nostrand Av Nostrand Jct е 20 20 | 36 | 5690 
Eastern Parkway ЕР-2-1Х-2 |5 Nostrand Av Crown Hts/Utica Av е 20 20 | 27 | 74% 
Eastern Parkway EP-E3-LX-3 | N Crown Hts/Utica Av Kingston Av (4) 20 20 | 27 | 74% 
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= rilg?gzir|£z£ir sS а 38 

Ф а. Ф а. Ф а. о œŒ о œ 

Line Track | Direction | From Station To Station E а А Б СЕ Ұлды 

Dyre Avenue DY-1 S Eastchester/Dyre Av Baychester Av 9 8 8 | 29 | 28% 
Dyre Avenue DY-2 N Baychester Av Eastchester/Dyre Av 9 10 10 | 29 | 34% 
Dyre Avenue DY-1 S Baychester Av Morris Park 9 8 8 | 36 | 22% 
Dyre Avenue DY-2 N Morris Park Baychester Av 9 10 10 | 36 | 28% 
Dyre Avenue DY-1 S Morris Park E 180 St 9 8 8 | 36 | 22% 
Dyre Avenue DY-2 N E 180 St Morris Park 9 10 10 | 36 28% 
Dyre Avenue WP-1A S 149 St/ Grand Concourse North of 138 St 9 11 11 | 18 | 61% 
Dyre Avenue WP-4A N 138 St/Grand Concourse 149 St/Grand Concourse 9 10 10 | 18 | 56% 
Lexington Avenue LX-1-JR-1 S North of 138 St 138 St/Grand Concourse L5) 11 11 | 18 | 6196 
Pelham PE-2 S Pelham Bay Park Westchester Sq/ E Tremont Av 9 17 17 | 28 61% 
Pelham PE-3 N Westchester Sq/ E Tremont Av Pelham Bay Park 9 15 15 | 28 54% 
Pelham РЕ-2 5 Westchester Sq/ E Tremont Av Castle Hill Av [6] 17 17 | 36 | 47% 
Pelham PE-3 N Castle Hill Av Westchester Sq/ E Tremont Av о 30 30 | 36 | 83% 
Pelham PE-M S Westchester Sq/ E Tremont Av Castle Hill Av [6] 13 13 | 36 | 36% 
Pelham РЕ-2 5 Castle НИ Av Brook Av о 15 15 | 36 | 42% 
Pelham PE-3 N Brook Av Castle Hill Av о 30 30 | 36 | 83% 
Pelham PE-M S Castle Hill Av Brook Av о 15 15 | 36 | 42% 
Рејћат РЕ-2 5 Вгоок Ау 3 Av/138 St о 15 15 | 36 | 42% 
Pelham PE-3 N 3 Av/138 St Brook Av о 30 30 | 36 | 83% 
Рејћат РЕ-М 5 Brook Av 3 Av/138 St о 15 15 | 36 | 42% 
Lexington Avenue LX-2-PE-2 |5 3 Av/138 St 125 St о 30 30 | 36 | 83% 
Lexington Avenue LX-3A-125 | N 125 St 3 Av/138 St о 30 30 | 36 | 83% 
Lexington Avenue LX-1-JR-1 S 125 St 116 St о 30 30 | 36 | 83% 
Lexington Avenue LX-1-JR-1 S 116 St 51 St о 30 30 | 36 | 83% 
Lexington Avenue LX-4-JR-4 N 51 St 125 St о 30 30 | 36 | 83% 
Lexington Avenue LX-1-JR-1 S 51 St Grand Central/42 St о 30 30 | 36 | 83% 
Lexington Avenue LX-4-JR-4 N Grand Central/42 St 51 St о 30 30 | 36 | 83% 
Lexington Avenue LX-1-JR-1 S Grand Central/42 St Grand Central South Interlocking о 30 30 | 36 | 83% 
Lexington Avenue LX-4-JR-4 N 14 St/Union Sq Grand Central/42 St о 30 30 | 36 | 83% 
Lexington Avenue LX-1-JR-1 S Grand Central South Interlocking 14 St/Union Sq о 30 30 | 36 | 83% 
Lexington Avenue LX-1-JR-1 S 14 St/Union Sq Brooklyn Bridge о 30 30 | 36 | 83% 
Lexington Avenue LX-4-JR-4 N Brooklyn Bridge 14 St/Union Sq о 30 30 | 36 | 83% 
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= rilg?gzir|£z£ir sS а 38 

Ф а. Ф а. Ф а. о œŒ о œ 

Line Track | Direction | From Station To Station E а А Б СЕ Ұлды 

Dyre Avenue DY-1 S Eastchester/Dyre Av Baychester Av 9 8 8 | 29 | 28% 
Dyre Avenue DY-2 N Baychester Av Eastchester/Dyre Av 9 10 10 | 29 | 34% 
Dyre Avenue DY-1 S Baychester Av Morris Park 9 8 8 | 36 | 22% 
Dyre Avenue DY-2 N Morris Park Baychester Av 9 10 10 | 36 | 28% 
Dyre Avenue DY-1 S Morris Park E 180 St 9 8 8 | 36 | 22% 
Dyre Avenue DY-2 N E 180 St Morris Park 9 10 10 | 36 28% 
Dyre Avenue WP-1A S 149 St/ Grand Concourse North of 138 St 9 11 11 | 18 | 61% 
Dyre Avenue WP-4A N 138 St/Grand Concourse 149 St/Grand Concourse 9 10 10 | 18 | 56% 
Lexington Avenue LX-1-JR-1 S North of 138 St 138 St/Grand Concourse L5) 11 11 | 18 | 6196 
Pelham PE-2 S Pelham Bay Park Westchester Sq/ E Tremont Av 9 17 17 | 28 61% 
Pelham PE-3 N Westchester Sq/ E Tremont Av Pelham Bay Park 9 15 15 | 28 54% 
Pelham РЕ-2 5 Westchester Sq/ E Tremont Av Castle Hill Av [6] 17 17 | 36 | 47% 
Pelham PE-3 N Castle Hill Av Westchester Sq/ E Tremont Av о 30 30 | 36 | 83% 
Pelham PE-M S Westchester Sq/ E Tremont Av Castle Hill Av [6] 13 13 | 36 | 36% 
Pelham РЕ-2 5 Castle НИ Av Brook Av о 15 15 | 36 | 42% 
Pelham PE-3 N Brook Av Castle Hill Av о 30 30 | 36 | 83% 
Pelham PE-M S Castle Hill Av Brook Av о 15 15 | 36 | 42% 
Рејћат РЕ-2 5 Вгоок Ау 3 Av/138 St о 15 15 | 36 | 42% 
Pelham PE-3 N 3 Av/138 St Brook Av о 30 30 | 36 | 83% 
Рејћат РЕ-М 5 Brook Av 3 Av/138 St о 15 15 | 36 | 42% 
Lexington Avenue LX-2-PE-2 |5 3 Av/138 St 125 St о 30 30 | 36 | 83% 
Lexington Avenue LX-3A-125 | N 125 St 3 Av/138 St о 30 30 | 36 | 83% 
Lexington Avenue LX-1-JR-1 S 125 St 116 St о 30 30 | 36 | 83% 
Lexington Avenue LX-1-JR-1 S 116 St 51 St о 30 30 | 36 | 83% 
Lexington Avenue LX-4-JR-4 N 51 St 125 St о 30 30 | 36 | 83% 
Lexington Avenue LX-1-JR-1 S 51 St Grand Central/42 St о 30 30 | 36 | 83% 
Lexington Avenue LX-4-JR-4 N Grand Central/42 St 51 St о 30 30 | 36 | 83% 
Lexington Avenue LX-1-JR-1 S Grand Central/42 St Grand Central South Interlocking о 30 30 | 36 | 83% 
Lexington Avenue LX-4-JR-4 N 14 St/Union Sq Grand Central/42 St о 30 30 | 36 | 83% 
Lexington Avenue LX-1-JR-1 S Grand Central South Interlocking 14 St/Union Sq о 30 30 | 36 | 83% 
Lexington Avenue LX-1-JR-1 S 14 St/Union Sq Brooklyn Bridge о 30 30 | 36 | 83% 
Lexington Avenue LX-4-JR-4 N Brooklyn Bridge 14 St/Union Sq о 30 30 | 36 | 83% 
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Table G.7-2. Capacity Constraints, Future Baseline (CBTC) Model, Evening Peak 


" P 2 В | Е s> 

е Әә 9 = 9 Е 9 

2 tT + Е Е 8 58 

Ф n. Ф а. Ф а. о œŒ о œ 

Line Track Direction | From Station To Station ња, a cod Қ Бад Ем ей ара 

Lexington Avenue LX-4-JR-4 | 5 Brooklyn Bridge South Brooklyn Bridge North о 30 30 | 30 | 100% 
42nd Street Shuttle 42-S-1 SIN Times Sq Shuttle Grand Central Shuttle 9 10 10 | 10 | 100% 
42nd Street Shuttle 42-S-4 SIN Times Sq Shuttle Grand Central Shuttle 9 10 10 | 10 | 100% 


Notes: 


1. Capacity is shown on a segment-specific basis. Available capacity may not be usable given constraints elsewhere in the network for a given service. 


2. Times Sq-Grand Central service delivery and capacity reflect one-way operation. Bidirectional service delivery on each track is double the train volumes shown. 


IRT CAPACITY STUDY ФО O O O O O LINES 


Page G-320 


JULY 2020 


STV 100 


ВТ CAPACITY STUDY 
090000090 LINES 


H - APPENDICES TO CAPACITY SENSITIVITY ANALYSIS 


Prepared for: 


D New York City Transit 


by: 
STV 
July 2020 


IRT CAPACITY STUDY ФО ОООО O LINES JULY 2020 
Page H-1 


APPENDICES TO CAPACITY SENSITIVITY ANALYSIS 


THIS PAGE INTENTIONALLY LEFT BLANK 


IRT CAPACITY STUDY QOO OG O О LINES JULY 2020 
Page H-2 


APPENDICES TO CAPACITY SENSITIVITY ANALYSIS 


H.0 Revision History - Not Applicable 
H.1 Budgetary Construction Cost Estimates and Schedules 


H.1.1 New Split Interlocking North of Grand Central – 42 Street Station 


Table H.1-1. Budgetary Construction Cost Estimate, Grand Central — 42 Street 


D New York City Transit 
DRAFT 


COST ESTIMATE 


ESTIMATE TYPE: Concept Level Cost Estimate 
CLIENT/OWNER: MTA-NYCT 
Grand Central-42 St - 4/5/6 - Construct 
new #6 double crossovers between SB 
Tk 1&2 and NB Tk 3&4 and between S 
Tk 2 and NB Tk 3 ES 


CONTRACT DESCRIPTION: 


CONTRACT NO.: 
LOCATION: New York, NY 


ESTIMATE DATE: 6/23/2020 


ТГМ) 100 


STV Incorporated 
225 Park Ave South, New York, NY 10003 212 
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Construct new #6 double crossovers between SB Tk 1&2 5 34.309.897 
and NB Tk 3&4 and between SB Tk 2 and NB Tk 3 ' ` 


3,430,090 
ыы | 37,740,886 
5,661,133 
SS total | 43,402,019 
868.040 
«Stal | 44,270,060 
SS total | 44,270,060 
13281018 


TA Support Labor 55% $ 31,653,093 


o 


Ex 


Ex 


> 
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| 1 [Demolition & New Construction - Based on 55-Нг Weekend Track Outages | | | | 
| 2 |General Requirements —n^ — — — — — [LO ew C | || 51242925 
| 3 jF&llalycoumns — —  — 39| EA | $10,100.00 

| 4 |Cutandremove existing columns |) 391 ЕА | 516,000) $627,900 
| 5 [Demo and remove existing column footings - say 1-су per На | зо cv | 5560000) $218,400 
| 6 [Concrete disposa |) 9) су | 549000) 5191,100 
| 7 jF&lnewcolumnfooings г До T 
| 8 | Forms .— .J» | ))»J  »J» JJ [ 130 SF |  — $17000| $231,188 
| 9 | Reinforcing | 645 LBS | 65400) $257,400 
| Concrete ___________________________________43] cv | 5480000 $205,920 
| 168,553 


| 10 | 
| 12 | 
| 14 | 


| 15 [Remove switches 245A, 257A & Connecting Rail, 8 Set Temp Rail | 1] цо | 538600000] — $386,000) 
| 16 |ESI#6 Double Crossover & Signals - SB Express - МВ Express | — ^ 1| ЕА | $2,182,000.00| %2,182,000 
| 17 [Signal Testing 8 Cutover- SB Express - МВ Express |) | tS | 5548600000 $486,000 
| 18 | Тіе-іп to Master Tower ВСС - SB Express - МВ Express |) AT 15 | 9$19300000| $193,000 


|19 | ie switches 2658, 265A,263A,263B & Connecting Rail, & Set Temp ое | $486,000.00 $486,000 


F&l#6 Double Crossover & Signals - SB Local - SB Express | I| EA | $2,182,000.00) $2,182,000 
Signal Testing & Cutover - SB Local - SB Express | 1] цо | $486,000.00 $486,000 
Tie-in to Master Tower & RCC - SB Local - SB Express |_____1|| LS | 5193,000.00 $193,000 


ES oe switches 245B, 257B,247A,247B & Connecting Rail, & Set Temp ИШ ШЕЕ $486,000.00 $486,000 


| 24 |ESI#6 Double Crossover & Signals - NB Express - МВ Local | 4) БА | s$2182000.00] $2,182,000] 
| 25 [Signal Testing 8 Cutover - SB Local - NB Local of is | $486000.00] ^ $486,000 
| 26 J|Tieiinto Master Tower & ВСС - МВ Express - NB Local |) 1) tS [| $193,000.00] $193,000 
Ш 
| 28 |Worktrains-allowance Гог 97-weekend shifts | 9 ЕА |  $10,30000| $999,100 
| 29 jFieldSupervisor-allovance — — — — ““ n fs |  $2000000Q $200,000 
| 30 [Test trains - allowance for12-weekend shifts в ЕА | 52020000 $720,000 
Signal gang - allowance for 12-weekend shifts | 36] SHIFTS | | $28,000.00 — $1,008,000) 
| 33 |. Subtotal) ||) — | 521,958,334 


The foregoing budgetary estimate does not include "soft costs" or NYCT costs other than those 
indicated. This estimate is based on the following conceptual schedule and schedule 
assumptions. 
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Figure H.1-1. Conceptual Construction Schedule, Grand Central — 42 Street 


F&I laly columns 


A1010 Сшапа remove existing columns 

A1020 Demo and remove existing column footings 

A1030 Concrete disposal 

A1040 | Install Forms for New Footings 

A1050 Install Reinforcing for New Footings 

A1060 Pour Concrete for New Footings 

А1070 F&I (39) new W14x90 steel columns 

А1080 F&I (13) new W44x290 steel girders 

A1090  Intumescent paint 

A1100 Remove laly columns 

A1110 Remove Switches 245A, 257A 8 Connecting Rail, 8 Set Temp Rail 
А1115 — 2812 Double Crossovers & Signals - SB Express -> NB Express 
А1116 Signal Testing, Test Train, & Cutover - SB Express -> NB Express 
А1126 Тіе In to Master Tower and RCC - SB Express -> NB Express 
A1136 Remove Switches 2658, 265A, 263A, 263B 8 Connecting Rail, 8 Set Temp Rail 
А1146 — 2812 Double Crossovers & Signals - SB Local -> SB Express 
A1156 — Signal Testing, Test Train, & Cutover -SB Local -» SB Express 
A1166 — Tie In to Master Tower and RCC - SB Local -> SB Express 

A1176 Remove Switches 2458, 2578, 247A, 2478 & Connecting Rail, 8 Set Temp Кай 
А1186 Е&12 Double Crossovers 8 Signals - NB Express -> NB Local 
A1196 Signal Testing, Test Train, & Cutover - NB Express -» NB Local 


A1206 Тіе In to Master Tower and RCC - NB Express -> NB Local 


NENNEN Summary -Actual Progress ШЕШШ Update - Critical Path 
СТО Summary -Remaining Work Ф Ф Update -Milestone 
ШЫҒЫН Update -Actual Progress 

EE Update - Remaining Work 


01-Jan-22 
09-Jan-22 
05-Feb-22 
12-Feb-22 
06-Mar-22 
19-Mar-22 
27-Mar-22 
10-Apr-22 
07-May-22 
05-Jun-22 
02-ш.22 
10-ш22 
24-4422 
07-Aug-22 
21-Aug-22 
28-Aug-22 
11-Sep-22 
25-Sep-22 
09-Oct-22 
16-Oct-22 
30-Oct-22 
13-Nov-22 


27-Nov-22 


09-Jan-22 
31-Jan-22 
27-Ређ-22 
06-Mar-22 
14-Mar-22 
27-Mar-22 
10-Apr-22 
02-May-22 
05-Jun-22 
27-Jun-22 
10-Jul-22 
24-Jul-22 
07-Aug-22 
21-Aug-22 
28-Aug-22 
11-Sep-22 
25-Sep-22 
09-Oct-22 
16-Oct-22 
30-Oct-22 
13-Nov-22 
27-Nov-22 


04-Dec-22 


F&I lally columns 


` mma Demo and remove existing column footinds 


Forms for New Footings 


Grand Central Terminal 
Construction Schedule REV02 


Cutand remove existing columns 


Concréte disposal 


Intumescent paint 


jew W44x290 steel girders 


Remove laly columns 


Remove Switches 245A, 257A& Connecting Rail, 8 Se| Temp Rail 


Signal Testing, Test Train, & Cutover - SB Express -> NB Express 
Tie In to Master Tower and RCC - SB Express -> NB Express 
Remive Switches 2658, 265A, 263А| 263В 8 Connecting Rail, & SetiTemp Rai 


Ғы2 Double Crossovers & Signals - SB Local -> SB Express | 


ES: 


Tie In to Master Tower anfi ВСС - SB Local -> SB Express 
Remove Switches 245B, 257B, 247A, 247B & Connèctng Rai, & Set Temp Rai 
812 Double Grossovers & Signals - NB Express => NB Local 
Signal Testing, Test Train, & Cutover - NB Express => NB Local 
— am Tie into Master Tower and RCC -WB Express > NB Local ^ => 
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APPENDICES TO CAPACITY SENSITIVITY ANALYSIS 


Grand Central — 42 Street Schedule Assumptions and Risks 


a. Because of the confined space concurrent work will not be able to take place. All work is 
taking place sequentially. 


b. Work is taking place on a 55-hour weekend calendar. A one-day duration in the schedule 
is equal to one weekend day, with three 8-hour shifts per day. 


c. Concrete disposal will take place continuously while demolition and removal of columns 
is taking place. 


d. The sequence of construction for the installation of the double crossovers is as follows: 


ДЕ 


Removal of switches 4 connection rail will take place first, followed by the 
installation of temporary rail. Next, the double crossovers and signals will be 
furnished and installed. This will be followed by signal testing, a test train, and 
final cutover. The sequence of construction will conclude with a tie-in to the master 
tower and Rail Control Center. 


The work will commence at Tracks 2 and 3 because of the structural work taking 
place at that location. The track work at Tracks 1 and 2 will follow. The 
construction sequence will conclude with the work at Tracks 3 and 4. 


e. The project's assumptions pertaining to production rates are as follows: 


1. 


Installation of Lally columns will have a production rate of 12 Lally columns per 
weekend shift.* 


2. Cutting and removing the existing columns will have a production rate of 6 columns 
per weekend shift.* 

3. Demolition and removal of existing column footings will have a production rate of 
6 columns per weekend shift." 

4. Concrete disposal will take place continuously as the demo work progresses. 

5. 420 SF** of forms will be placed for the new footings in one weekend shift.* 

6. Reinforcing steel will be placed in the forms for the new footings at a rate of 2000 
LBS*** per weekend shift.* 

7. The concrete will be poured into the new footing forms at a rate of 12 CY**** per 
weekend shift.* 

8. The steel columns will be installed at a rate of 6 steel columns per weekend shift.* 

9. The steel girders will be placed a rate of 2 girders per weekend shift.* 

10. The steel columns and steel girders will be painted at a rate of 1700 SF** per 

11. The Lally columns will be removed at a rate of 12 Lally columns per one weekend 
shift.” 
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12. Removal of switches, connecting rail and setting up temp rail will be done at a 
production rate of 4 weekend shifts.* 


13. Installation of each double crossover and signals will be done at a production rate 
of 4 weekend shifts.* 


14. Signal testing, test train, and the cutover for each double crossover will be done at 
a rate of 4 weekend shifts.* 


15. The tie-in to the Grand Central master tower and Rail Control Center of each 
double cross over will be done at a production rate of 2 weekend shifts.* 


*One weekend shift is equal to three 8/hr shifts 
**SF - Square Feet 
***L BS = Pounds 
****CY = Cubic Yards 
f. The entire project is on the critical path because of the lack of concurrency in the 
construction sequencings due to the confined space. This increases the risk of not 
meeting the schedule because even a small delay to one activity will push out the project 


completion date by the amount of the delay. A time contingency should be added to the 
estimate for project delays. 
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H.1.2 Expansion of 145 Street — Lenox Avenue Station 


Table Н.1-2. Budgetary Construction Cost Estimate, 145 Street – Lenox Avenue 


D New York City Transit CONFIDENTIAL 


COST ESTIMATE 


ESTIMATE TYPE: Concept Level Cost Estimate 
CLIENT/OWNER: MTA-NYCT 


145th ST. Interlocking - Extend the NB 
CONTRACT DESCRIPTION: and SB platforms approx. 185 ft to the 
south to provide 10-car platforms 
CONTRACT NO.: ASSUMED LIMIT OF 


RETAINING WALL 


E LIMITS OF 

LOCATION: New York, NY W144 ST RETAINING WALL TO 
BE FURTHER 
INVESTIGATED 


ESTIMATE DATE: 6/23/2020 


185' 
E 
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Extend the NB and SB platforms approx. 185 ft to the 


south to provide 10-car platforms 154,440,344 


General Conditions 15,444,034 
169,884,378 
25,482,657 
195,367,035 
3,907,341 


199,274,376 


Overhead 4 Profit 


Bonds & Insurance 


> 


Escalation - Excluded 
199,274,376 
59,782,313 


— 


Сопїїпдепсу 


ИШЕ ШЕШ 


сл -— -» 
2 el Ix} ја ја 
> Ex > > > > 


TA Support Labor 129,528,344 
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Ч A 1 


ЕЕ —  _ | 
| 6 [Support of excavation at street surface — — | 5000] SF | $80.00| ^ $400,000 
| 7 |Excavationatstreetsufac |). 500) су | = 565.0] $325,000 
| 8 Temp remove/relocate existing utilities T  '130|SHIFTS| ^ $20,300.00] — $2,639,000) 
| 9 [Demo existing concrete roof |[ 2000] CY | = $1,400.00] $2,800,000) 
| 10 |Demoexistingstructuralsteelbeams Sof PCS | $47,500.00] — $2,375,000 
| 12 [Demo existing structural steel colums |) 130] PCS | 7 $47,500.00| — $6,175,000) 
| 15 [Demo existing retaining wall 
ки VL T” 
| 17 [Extend New Platforms  —  — — — — — —  — | .— PVT T 
| 18 [Excavation for platform foundation - assume rock excavation — | ^ ^ 1200| cy |  $2,800.00| ^ $3,360,000 
| 19 |Formwork for platform foundation — 1,500) SF | ^ $70.00 ^ ^ $105,000 

ing for platform foundation 
IP platform foundation 
ormwork for platform walls 
ing for platform walls 
CIP platform walls 
ormwork for platform 
einforcing for platform 
IP Platform 
latform area finishes 


с 

S| |8 

3| |5 

e| ја 

# је 

o 

S| 12 
[3 
Е 
° 
3 
° 
2 
„„ 
и 
ES 
ка 
сл 
о 
ы 
со 
N 
= 


зо 


nimim 


5 
26 


w = 


nin 
О јео [со 


estoration 

tructural steel beams 
tructural steel columns 
ntumescent paint 


Ni. 
ЕЕ ЕШ ЕЛ ЕЕ ван ае: 
3, 3 
9 9 
а 3 
- - 
a = 


wij 


Formwork for base slab 


| 36 [Reinforcing for encased walls | 388.000] LBS | $10.00 $3,880,000 
| 37 [Concrete Базе за | 3,0041 су |  55000| $1,500,000 
| 39 [Reinforcing for encased walls | 124.000] LBS | $1000| $1,240,000 
| 40 |Concrete encasementatwall |800] су | $160000| $1,280,000 

42 | QV VV j | 
Backfillatstreetsurface | 500) cv |  545.00) 1225000 


| | 
7 [Electrical - Power, Lighting, Signals, Comms Allowance 12,00 
ES) 
Flagging/Maintenance & Protection of Traffic - Allowance 

a ЕЕ DS ES) 
А 
2 [Existing Logistics 
мы 
Phasing/Staging 


5500.00) 


5 550.00 51,300,00 
$6,000,00 
EE 


SHIFTS $9,800.00) 52,548,00 


524,710,45 
5123,552,275 


N 
o 
ю | IN о 
aj | је © 
sl | јој е Jo 
|= || 
€ |м коро 
бо |œ 
со 
ЕМІН 
со | | с -> 
о [№ оо 
S PIE ES] 
olalaiòl |=| Is 


~ 


N 
z 
ES 
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The foregoing budgetary estimate does not include "soft costs" or NYCT costs other than those 
indicated and excludes station finishes. This estimate is based on the following conceptual 
schedule and schedule assumptions. 
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Figure H.1-2. Conceptual Construction Schedule, 145 Street – Lenox Avenue 


145th St Interlocking 


Demo existing street surface 

Support of excavation at street surface 
Excavation at street surface 

Temp. remove/relocate existing utilities 
Demo existing concrete roof 

Demo existing structural steel beams 
Demo existing structural walls 

Demo existing structural steel columns 
Demo existing structural base 
Excavation at exist retaining wall 


Demo existing retaining wall 


Excavation for platform foundation - assume rock excavation 
Formwork for platform foundation 

Reinforcing for platform foundation 

CIP platform foundation 

Formwork for platform walls 

Reinforcing for platform walls 

CIP platform walls 

Formwork for platform 

Reinforcing for platform 

CIP Platform 


Platform area finishes 


Structural steel beams 

Structural steel columns 
Intumescent paint 

Formwork for base slab 
Reinforcing for encased walls 
Concrete base slab 

Formwork concrete encased walls 
Reinforcing for encased walls 
Concrete encasement at walls 
Concrete encasement at roof, incl forms, reinf. 
Restore utilities 

Backfill at street surface 

Restore street surface 


12-Jun-20 
21-Aug-20 
15-Sep-20 
07-Oct-20 
07-Dec-20 
03-Feb-21 
22-Маг-21 
06-Мау-21 
06-Jul-21 

16-Aug-21 
23-Aug-21 


27-Sep-21 
06-Dec-21 
09-Dec-21 
20-Dec-21 
30-Dec-21 
17-Jan-22 
20-Jan-22 
25-Jan-22 
10-Feb-22 
21-Feb-22 
02-Mar-22 


09-Mar-22 
26-May-22 
11-Ju-22 
15-Sep-22 
20-Sep-22 
21-Oct-22 
23-Nov-22 
14-Dec22 
23-Dec22 
04-Jan-23 
16-Jan-23 
16-Mar-23 
20-Mar-23 


20-Aug-20 Demo existing street surfade 
14-Sep-20 ШЕ Support of gxcavation at street surface 


06-Oct-20 Ш Exca 
04-Dec-20 
02-Feb-21 
19-Mar-21 
05-May-21 
05-Jul-21 
13-Aug-21 
20-Aug-21 
24-Sep-21 


03-Dec-21 
08-Dec-21 
17-Dec-21 
29-Dec-21 
14-Jan-22 
19-Jan-22 
24-Јап-22 
09-Feb-22 
18-Feb-22 
01-Mar-22 
08-Mar-22 


25-May-22 
08-Jul-22 

14-Sep-22 
19-Sep-22 
20-00-22 
22-Nov-22 
13-Dec-22 
22-Dec-22 
03-Jan-23 
13-Jan-23 
15-Mar-23 
17-Маг-23 
14-Apr-23 


val 


ШЕШ ‘Demo existing structural steel beams 
ШЕШ Demo existing structural walls 


Т ботмон foi platform foundation 
Reinforcing for platform foundation 


| Reinforcing for platform walls 


= Fomhwork for pi itform 

В Reinforcing forplatfom 
В СР Platform 
B Platform area finishes 


СВ Concrete encasement at roof, ind forms 


GE Restore ин вез 
| ‘Backfill at street surface 
ВИ Restore street surface 


MN Summary-ActualProgress В Update - Remaining Work 
ЕСІ Summary - Remaining Work [EEE Update - Critical Path 
EE Update -Actual Progress * % Update - Milestone. 


242 St Schedule 
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H.1.2.1 145 Street – Lenox Avenue Schedule Assumptions 


General Requirements 0.12 

Demolition 

Demo existing street surface 2,000.00 СУ 8 250 5 50 
Support of excavation at 

street surface 5,000.00 SF 300 17 1 17 
Excavation at street surface 5,000.00 CY 155 32 2 16 
Temp. remove/relocate 

existing utilities 130.00 | SHIFTS 0.5 260 6 43 
Demo existing concrete roof 2,000.00 CY 8 250 6 42 
Demo existing structural 

steel beams 50.00 PCS 1 100 3 33 
Demo existing structural 

walls 800.00 СУ 8 100 3 33 
Demo existing structural 

steel columns 130.00 PCS 1 260 6 43 
Demo existing tracks - ТЕ 

Demo existing structural 

base 700.00 СУ 8 88 3 29 
Excavation at exist retaining 

wall 800.00 СУ 155 5 

Demo existing retaining wall 400.00 СУ 4 100 4 25 


Extend New Platforms 
Excavation for platform slab 


- assume rock excavation 1,200.00 СУ 4 300 6 50 
Formwork for platform slab 1,500.00 SF 500 3 1 3 
Reinforcing for platform slab 62,000.00 LBS 8,500 7 1 7 
CIP platform slab 500.00 CY 65 8 1 8 
Formwork for platform walls 12,000.00 SF 500 24 2 12 
Reinforcing for platform 
walls 28,000.00 LBS 8,500 3 1 3 
CIP platform walls 200.00 СУ 65 3 1 3 
Formwork for platform 12,000.00 SF 500 24 2 12 
Reinforcing for platform 56,000.00 LBS 8,500 7 1 7 
CIP Platform 400.00 CY 65 6 1 6 
Platform Finishes 15,000.00 SF 
Restoration 
Structural steel beams 892,000.00 LBS 2,000 446 8 56 
Structural steel columns 387,000.00 LBS 2,000 194 6 32 
Intumescent paint 64,000.00 SF 167 384 8 48 
Formwork for base slab 1,500.00 SF 500 3 1 3 
Reinforcing for encased 
walls 388,000.00 LBS 8,500 46 2 23 
Concrete base slab 3,000.00 СУ 65 46 2 23 
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Formwork concrete encased 

walls 15,000.00 SF 500 30 2 15 

Reinforcing for encased 

walls 124,000.00 LBS 8,500 15 2 7 

Concrete encasement at 

walls 800.00 CY 15 53 3 18 

Concrete encasement at 

roof 2,000.00 СУ 

Restore utilities 130.00 | SHIFTS 

Backfill at street surface 5,000.00 CY 2,800 2 1 2 

Restore street surface 26,000.00 SF 435 60 3 20 
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H.1.3 New Lead to 240 Street Yard 


Table H.1-3. Budgetary Construction Cost Estimate, New Lead to 240 Street Yard 


D New York City Transit 


COST ESTIMATE 


ESTIMATE TYPE: Concept Level Cost Estimate 

CLIENT/OWNER: MTA-NYCT 

242nd St. Elevated Railway Alteration - Construct 
new single-track s-curve structure from south of 
242 St station to existing elevated yard Tk A and 

construct new double crossover to Tk B 


CONTRACT DESCRIPTION: 


CONTRACT NO.: 
LOCATION: 


ESTIMATE DATE: 6/23/2020 


ST V77 100 


STV Incorporated 


Park Ave South. New York. NY 10003 21 
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Construct new single-track s-curve structure from south of 
242 St station to existing elevated yard Tk A and construct | $ 47,759,912 
new double crossover to Tk B 


General Conditions 


iti 4,775,991 
Overhead & Profit 


7 7,880,386 
60,416,289 

1,208,326 
61,624,615 


Bonds & Insurance 
Subtotal 
Escalation (Not Included) 


Contingency 


15 TA Support Labor 


61,624,615 
18,487,384 


сл о = = 
ооо [S] мр е |9 
> > > > > > 


40.056,000 
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eneral Requirements | [DO $1730.170 
emolition | н 
emo existing commercial building slab 559,76 
mo existing commercial building footings | 
mo existing commercial building 
mo existing sidewalk 520. $ 
awcut existing pavement for new spread footings | 920] LF | $1000 59200 
xcavate for new spread footings [| 426) CY | 51100) $46,852 
ew Construction | | | 
levated Railway Foundations 


| 


Ф 


0 


| 11 [F& newcoumnfotinas | |) | TM 
| 14 | Concrete |) 11) су | 828000 539499 
| 15 [Superstructure — — — "| | — T T 


т 


uilt-up Wide-flange Section 44"деер x 8" wide at 107-Ib/LF 
| 19 [W44xi98transfergrder р 3710] LBS | ^ 520.00] $742,000 
| 20 |W44x198 Longitudinal Beams |. 207,500] LBS | 7  $2000| $4,150,000] 
| 21 |У/8х24 bracing ват) 20.400] LBS | [  $2000| 5408.000] 
| 22 |(2)L5x4x3/8 / 1/2 Steel gusset plates |) 78200] LBS | [  $2000| $1,564,000] 
| 23 |intumescentpaint U — — — — — — l 30,475 SF | $60.00 $1,828,500] 
| 25 [F&I Railing — — — — | [| 100] LF |  Á  $64000| 56402000 
| 26 |Trackwork SSE [| "| | | 
| 28 [F&I new double crossover to TkB |) 1] EA |  5137800000| $1,378,000] 
| 29 jF&lsingetumout — — [РА |  $500,000.00| — $500,000| 
81 third rail 
stems A БЕНЕН L 

4 rain control & signals 

| 37 | ООО ООО ООО j| | 


l [co |o» јод 


| 39 _ [Test trains - allowance for 8-weekend shifts $20,000.00 $480,000) 
40 | [ooo [ooo poo T 


| 41 |Restorepavement | 3,0) SF | 850.00] $1,605,062 
E42 | 1 1 jj j 
| 43 |Flagging/Maintenance & Protection of Traffic | | | | | 
| 44 |Flagging |  260|SHIFTS|  %70000/ — $1,820,000 
| 45 [Maintenance and protection of traffic | 260[SHIFTS| 580000 | $2,080,000 

. ER TR DR 


$2,143,000.00] — $2,143,000 
|____________530,566,344 


The foregoing budgetary estimate does not include "soft costs" ог NYCT costs other than those 
indicated. This estimate is based on the following conceptual schedule and schedule 
assumptions. 
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Figure H.1-3. Conceptual Construction Schedule, New Lead to 240 Street Yard 


242 St Schedule 


Demo existing commercial building slab 

Demo existing commercial building footings 
Demo existing commercial building 

Demo existing sidewalk 

Sawout existing pavement for new spread footings 


Excavate for new spread footings 


Place Forms 
Place Reinforcing in Forms 
Pour Concrete 


F&I W14x90 Columns (20-ft high each) 

Reinforce exist column wi flange 8 web plates 

Built-up Wide-flange Section 44"deep x 8" wide at 107-Ib/LF 
W44x198 transfer girder 

'W44x198 Longitudinal Beams 

W8x24 bracing beams 

(2)L5x4x3/8 / 1/2 Steel gusset plates 

Intumescent paint 

F&I Grating walkway 

F&I Railing 


F&I Trackwork - single track 


F&I new double crossover to Tk B 
F&I single tumout 

F&I double slip switch 

F&I Track drainage 

F&I third гай 


Train control & signa 
Traction Power 
Communications 

Signal Testng & Cutover 
Restore Pavement 


12-Jun-20 
24-Jun-20 
02-Jul-20 
28-Jul-20 
29-Jul-20 
30-Jul-20 


11-Aug-20 
12-Aug-20 
18-Aug-20 


19-Aug-20 
10-Sep-20 
17-Sep-20 
13-Oct-20 
29-Oct-20 
16-Dec20 
25-Dec-20 
01-Feb-21 
06-Арг-21 
26-Арг-21 


06-Мау-21 
06-Мау-21 
20-Мау-21 
02-Јип-21 
10-Jun-21 
21-Jun-21 


28-Jun-21 
09-ш21 
22-Jul-21 
07-Aug-21 
30-Aug-21 


23-Jun-20 Demo existing соттејса! building slab 
01-Jul-20 Demo existing commercial building footings 


27-Jul-20 
28-Jul-20 
29-Jul-20 
10-Aug-20 


11-Aug-20 
17-Aug-20 
18-Aug-20 


09-Sep-20 
16-Sep-20 
12-Oct-20 
28-Oct-20 
15-Dec-20 
24-бес-20 
29-Јап-21 
05-Apr-21 
23-Apr-21 
05-May-21 


21-May-21 
19-May-21 
01-Jun-21 
09-Jun-21 
18-Jun-21 
25-Jun-21 


08-Jul-21 
21-Jul-21 

03-Aug-21 
30-Aug-21 
29-Sep-21 


ider |: 
EH W44x198 Longitudinal Beams 
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H.1.3.1 | New Lead to 240 Street Yard Schedule Assumptions 

Demolition 
Demo existing 29,881.60| SF 3,600 8 1 8 
commercial building 
slab 
Demo existing 1,052.25 | LF 175 6 1 6 
commercial building 
footings 
Demo existing 896,448.00 | CF 16,750 54 3 18 
commercial building 
Demo existing sidewalk 243.00| SY 240 1 1 1 
Замсш existing 920.00 | LF 800 1 1 1 
pavement for new 
spread footings 
Excavate for new 425.93 | СУ 55 8 1 8 
spread footings 
New Construction 
Elevated Railway 
Foundations 
Ев! new column 
footings 
Forms 634.80| SF 510 1 1 1 
Reinforcing 35,266.67 | LBS 9,600 4 1 4 
Concrete 141.07 | СУ 100 1 1 1 
Superstructure 
F&I W14x90 Columns 47,610.00 | LBS 3,010 16 1 16 
(20-ft high each) 
Reinforce exist column 2.00 | LOC 5 1 5 
w/ flange & web plates 
Built-up Wide-flange 106,100.00 | LBS 3,010 35 2 18 
Section 44"deep x 8" 
wide at 107-Ib/LF 
W44x198 transfer girder | 37,100.00 | LBS 3,010 12 1 12 
W44x198 Longitudinal 207,500.00 | LBS 3,010 69 2 34 
Beams 
W8x24 bracing beams 20,400.00 | LBS 3,010 7 1 7 
(2) L5x4x3/8 / 1/2 Steel 78,200.00 | LBS 3,010 26 1 26 
gusset plates 
Intumescent paint 30,475.00 | SF 167 183 3 61 
F&I Grating walkway 4,243.50 | SF 310 14 1 14 
F&I Railing 1,000.00 | LF 120 8 1 8 
Trackwork 
F&I Trackwork - single 530.44 | TF 44 12 1 12 
track 
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F&l new double 
crossover between 
Tracks A and B 


F&I single turnout 1.00 | EA 9 1 9 
F&I double slip switch 1.00 | EA 6 1 6 
Ев! Track drainage 530.44 | LF 75 7 1 7 
F&I third rail 530.44 | LF 99 5 1 5 
Systems 

Train control & signals 530.44 | RF 20 26 1 26 
Traction Power 530.44 | RF 20 27 1 27 


Communications 


Signal Testing & 1.00 | LS 8 1 8 
Cutover 
Test trains - allowance 24.00| EA 
for 8-weekend shifts 
Restore pavement 32,100.00| SF 685 47 2 
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H.1.4 New Crossovers South of Parkchester Station 


Table Н.1-4. Budgetary Construction Cost Estimate, Parkchester 


D New York City Transit 


ESTIMATE TYPE: 
CLIENT/OWNER: 


CONTRACT DESCRIPTION: 


CONTRACT NO.: 
LOCATION: 


ESTIMATE DATE: 


SIVZ 100 


STV Incorporated 


COST ESTIMATE 


Concept Level Cost Estimate 
MTA-NYCT 


Add two #10 crossovers north of St. Lawrence 
Avenue station, Pelham Line, NYCT A-Division 


St. Lawrence Ave., NY 


6/23/2020 
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COST ESTIMATE SUMMARY MTA-NYCT 


Contract No: St. Lawrence Ave. 
Location: Crossover 
ESTIMATE SUMMARY 


Add two #10 crossovers north of St. Lawrence Avenue 8.235,538 
station, Pelham Line, NYCT A-Division 


— —— |: Direct Cost I— 8,235,538 
General Conditions 12.0%] $ 988,265 
Subtotal $ 9,223,802 


Overhead & Profit A 1,383,570 
Subtotal 10,607,372 
Bonds 8 Insurance f 212,147 


10 Subtotal $ 10,819,520 
11 Escalation (Excluded) 0.0% $ oa] 


12 Subtotal $ 10,819,520 
13 Contingency 30.096] $ 3,245,856 


14 Total - Construction| 5 14,065,376 


15 TA Support Labor 40% 5 5,626,150 


16 Total Estimated Cost] $ 19,691,526 


COST ESTIMATE MTA-NYCT 


St. Lawrence Ave. Crossover 
Concept Level Cost Estimate 


ITEM UNIT TOTAL 
[ 1 (General Requirements | у T | 55534 


| 2 |Е81#10 crossover from Track 4 to Track M | 1| EA | $500,000.00) $500,000 
F&I #10 crossover from Track M to Track 1 $500,000.00 $500,00 


F&I new signals & trip stops - incl all signal components needed to put the 62 150.000.00 $2,150,000 
crossovers into operation. 


Remove existing insulated joints & insert plug rails | — 6 кос | $2,000.00) $12,00 


ИНЕС СЕТ ни Allowance СИИ 

——— testing of signal work ПН SETS 

mm e p 

.300. 

| 4 [Remove existing signals &tripstops  f[p 6) toc | $21.300.00 

| 13 |Flagging-allow |). 90|SHIFTS| $6,200.00] 

ON ——— ——— NNI 

| 15 Existing Logistics | Sato 
i "us T — — sss 
| 17 |Phasing/Staging 4.258 VIH 51471084 
| 18 | Total Direct Cost  — | VV b $8,235,533] 


The foregoing budgetary estimate does not include "soft costs" or NYCT costs other than those 
indicated. This estimate is based on the following conceptual schedule and schedule 
assumptions. 
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Figure H.1-4. Conceptual Construction Schedule, Parkchester 
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H.1.4.1 | Parkchester Schedule Assumptions 


Special track work, testing and cutover are all assumed to be performed on weekends. 
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